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SE Cr. I. Nn tion to the Contemplation of the 


World. 


n E have hitherto been employ'd: in 
contemplating what we our ſelves 
are, and with how much Wiſdom 


and Power, and ( what 'lays us 


under higher Obligations) with 


how much Goodneſs our moſt 

gracious Creator has thus wonder- 

fully formed us, and daily and hourly preſery'd us. 
If now we proceed, and. obſerve all that is round 
Vol., II. Y ' about 
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about us, we ſhall again diſcover a whole World 
full of innumerable Bodies, innumerable Motions, 
innumerable Phenomena or Appearances, innu- 
merable Operations and Effects of an inexpreſ- = 
ſible Number of Things; ſo that the moſt lIabo- RF 
rious and diligent Enquirers, after. their indefati- 
gable Diligence, have made fo little Progreſs, as 
to be forced to acknowledge, that all that they 
know of the Univerſe, even at this time, is but 
a {mall part of what is ſtill to be known. Ho W- 
ever, as little as this may ſeem to be, it is yet ſo 
conſiderable, that it muſt cauſe every Man that is 
not vainly puffed up with the Conceit of his own 
Wiſdom, to fink down into the deepeſt Humility 
and Submiſſion, when forced to confeſs a glorious 
Creator, from the Contemplation of the moſt 
amazing Greatneſs of his Works; ſo that it is 
not poſſible (unleſs the Vengeance of a God un- 
juſtly blaſphem'd reſts upon him,) that there 
ſhould be one fingle Soul fo miſerably blind and 
unhappy, as to think it credible, after a regular 
Enquiry, that ſo many and ſo wonderful things, 
that for ſo many Ages together could continue 
without Change and Confuſion in their firſt ap- 
pointed Order and State, can be the effect of 
mere Chance and ignorant Cauſes. Beſides chat, 
as unconceivably great and terrible as they may 
_ with reſpect to Men, they are neverthe- 
leſs compell'd by an inviſible Power and Directi- 
on, not only to concur in preſerving us alive, but 
alſo to contribute after ſuch different ways to our 
Convenience, Refreſhment, and Pleaſure. 
And that we may not be ſuppos'd to advance 
this from an Admiration merely groundleſs, (for 
Admiration may be owing to Ignorance, as well 
as Knowledpe, ) of the many Properties of 
Things, whoſe particular Diſcuſſion would not 
only exceed the Deſign of this Book, but even 
— 9 I | our 
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X our Strength and ern ge, let us take 
a few into Conſideration, in which the great 
Creator and Ruler of the World has vouchſafed 
to reveal his Ways in ſome meaſure to Mankind: 
And further, ſeriouſly reflect with our ſelves, 


whether they may not chearfully and undeniably 


1 ſerve to convince a Mind deſirous to know its 


Maker, that we have much more reaſon to ac- 
knowledge, in the Structure of the Univerſe, a 


X Wiſe, Powerful, and Gracious Being, than the 


Skill of an Artificer from the moſt curious Ma- 
chine that ever was produced by the Ingenuity 


and Workmanſhip of any Man whatever. 


SEO T. II. Firſt, of the Air. 


To avoid Confuſion, and obſerve ſome Order 
in the Contemplation of ſo many things, we ſhall 
begin with thoſe that are abſolutely uſeful and 
neceſſary to the Preſervation and Well-being of 
Man; therefore we ſhall treat of AI R, which is 
the principal of them all; and firſt, of ſome 
Properties thereof, and then of what Advantage 


and Service it is to Men, Beaſts, Plants, and 


other Things; all which we ſhall briefly ſhew in 
ſome few Caſes. 


SECT. III. The Gravity aud Elaſticity of the Air. 
Tas Diligence, or rather the good Fortune, 


of the Philoſophers of the laſt Age, has brought 
to light two remarkable Diſcoveries, and which 


were entirely a Secret to all the Ancients, touch- 
ing the Conſtitution of the Air; namely, its Gra- 
vity or Weight, and its Spring, called in Latin by 
the Modern Naturaliſts, Vis Elaſtica. 
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S ECT. IV. An Experiment concerning the Gravity 
of the Air. 


Fo R ſome thouſand Years the Air was eſteem'd 
to be a Body ſo light, that it would never deſcend 
like other Bodies, till the Invention of Barometers 
gave the firſt hint to Mankind, that the Air 
might likewiſe be a heavy Body. 5 

And how greatly the Experiment of theſe Wea- 


ther-Glaſſes has contributed to the chief Proofs 
of the Gravity of the Air, may be ſeen by the Su- 
ſpenſion of the Quickſilver in thoſe Tubes in 


many Caſes, which is to be aſcrib'd, firſt to its 


Elaſtick Faculty, and afterwards to its Gravity, 


which cauſes the ſaid Faculty to exert itſelf; as 
will appear by what follows. 

WM herefore, in order to prove directly the Gra- 
vity and Weight of the Air, this Method ſeems 
to afford the ſtrongeſt Proof, or at leaſt the clear- 
eſt and ſimpleſt: Take a Glaſs full of Air, and 
weigh it in a nice and exact Pair of Scales; then 
drawing out the Air as far as poſſible with an 
Air-Pump, and weigh it again, you will find that 
it was ſenſibly heavier before the Air was ex- 
hauſted than it is afterwards. The hollow Glaſs 
Balls which are commonly ſold with the great 
kind of Air-Pumps, are very proper for ſuch an 
Experiment, and bigger Glaſſes are yet more ſo. 
I find in my Notes, that ſuch a Ball or Bubble 
had loſt with its Air ſixty two Grains of its 
Weight, which is more than ſufficient to convince 
us of the Gravity of the Air. According as we 
make uſe of bigger or ſmaller Bubbles, this Diffe- 
rence will appear greater or leſs. | 
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90 I Scr. V. and VI. The Airs Elaſlick Faculty, 
* proved experimentally. 


> 
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Fux Second Property, for the Knowledge of 
X which we are beholden to the Diſcoveries of 
later Years, is the Elaſtic Power or Springine/s of 
the Air; whereby its Parts, like Steel Springs that 
are bent with Force, do continually endeavour 
to expand themſelves; and fo by their Separation 
from each other, to take up a larger Space, dri- 
ving away and preſſing on every Side, all that 
makes any Reſiſtance to them. 
© To prove this, many Experiments have been 
made by the famous Boyle and others. The com- 
mon Method of ſhewing it is by a little Bladder 
E, (Tab. XIII. Fig. 1.) which is about as big as 
Ja large Gooſe Egg, when full blown. Squeeze 
the Bladder fo as to leave but a very ſmall quan- 
WF tity of Air in it: Then having tied the Neck 
=X cloſe, hang it up by its String to the little Hook 
D, of the Glaſs Receiver ABC, which being 
laid on the Plate of the Air-Pump BA, if you 
exhauſt the Air from the Receiver at F, which 
preſs'd on the outſide of the Bladder, the Spring 
of the Air in the Bladder will exert itſelf fo, 
that the Bladder will ſwell as if it was ſtrongly 
blown up with a Pipe. | 
And for a further Proof of this Elaſtick Power 
of the Air, ſeveral other Experiments, hereafter 
quoted in the proper Places, may be ſerviceable. 


SECT. VII. The Preſſure of the Air. 


. Now that Operation or Effect which the Air 
has upon other Bodies, by this its Weight, joined 
to the Expanding or Elaſtick Force of its Parts, 
is what the Moderns call the Preſſure of the Air: 

„ The 
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than wonderful. 


Sxcr. VIII. The Miſtakes of ſome Atheiſts. 


Now before we proceed any farther, let us 
anſwer theſe Men, who to defend their unhappy 
Notions, viz. That there is not much Wiſdom requi- 


The ſurprizing Strength of which is incredible to- 
many, and the Properties in its Uſes no other 


+ 


fite in the Direction of many Things about them, al. 


ledge, That moſt of thoſe things are either en- 
tirely at reſt, or at leaſt moved but very flowly, 


and think this a ſtrong Argument for their Aﬀer- BY 


tions, becauſe when things are ſuppos'd to be 


without Motion, there docs not ſeem much Wif- 7 


dom nor Power neceſſary to continue them in the 
State in which they are; becauſe a flow and lan- 
guid Motion is known not to want ſo much Force 


and Direction to prevent its doing Miſchief, as 


that Motion which has more Velocity and 
Strength in it: And if this laſt be allow'd, the 
firſt carries a great deal of Probability with it, | 


at leaſt in the Minds of ignorant Perſons: For 
ſeveral People fitting in a Chamber, for inſtance, 


are not ſenſible of any Force upon them from 
Powers operating externally; the Glaſs of the 


Windows, that is known to be ſo brittle, remains in 
the ſame Condition; the Tapiſtry or Hangings 


of the Room immoveable; not a Hair of their 5 
Head ſtirs; in ſhort, every thing ſeems to them 
plainly enough to be in perfect Reſt. Let em go 


abroad, and unleſs the Air be put into Motion 


by Winds or Storms, they meet with no violent 


Oppoſition, but every thing ſeems till and calm 

to them, excepting perhaps ſome uncommon Re- 

volution or Changes, which, becauſe they can- 

not eaſily trace the Cauſes, ſeem to be merely 

fortuitous; from whence they conclude, _ + 
| uc 
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to ſuch times they are ſafe and ſecure enough, 


+ 2% 
+ 


and ftand in need of no greater Power than they 
* themſelves are able to furniſh for their own De- 


1 
BIN fence. X 
1 
* + 


This Miſtake does oftentimes render the unhap- 
py Atheiſts very eaſy for a while, and makes them 


A | flatter themſelves, that there is nothing about 


them which they need to fear. But in order to 
excite different Thoughts in them, and to make 
them apprehend Matrers as they really are; let 
them go on and contemplate with us thoſe great 
and terrible Powers, which, even at the very time 
that they think themſelves to be in the ſureſt Calm 
and Stillneſs, move continually round about them, 
and they continually live in the midſt of em; 
which Powers, if they were not moſt wonderfully 
reſtrained by an Equilibrium or Balance, (and ſo 
hinder'd from hurting us, and thereby only ren- 
der'd inſenſible,) would be able, as ſoon as ever 
that Equilibrium ceaſed to operate, in an inſtant 
of Time to cruſh us into Atoms. 


SEcT. IX. A Deſcription of the Barometers; and 


an Experiment of the Preſſure, and of the Weight 
of the Air thereby. 


Now to the end that this may not appear to 
any one more marvcilous than true; take a Glaſs 
Tube AO (Tab. XIII. Fig. 2.) of about three 
Foot in length, and of the bigneſs of a Gooſe or 
Swan's Quill, cloſed at A and open at O; let it 
be filled with Quickfilyer ; then ſtopping the Ori- 
fice O with your Finger, turn it down into ano- 
ther Veſſel of Quickſilver, as deſcribed here in 
the Glaſs BO D; then drawing your Finger 
away, the Quickſilver that is in the Tube will 
have an opportunity of ſinking down, ſome of it 
running out to the other that is in the Glaſs. But it 


Y 4 is 
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is well known to all that have taken»any Pains to 9 
enquire into the Modern Philoſophy, that the ſaid 
Quickſilver that is in the Tube will ſtop about F, 


at the height F I of 28, 29, 30, or 31 Inches © 


above the uppermolt Superficies B D of the 1 
Quickſilver that is in the Glaſs Veſſel. Now ¹ꝗll 


that this happens becauſe the Air does preſs up- 'Y 


on that Part of the Superficics B D, that is out 
of the Tube, as much as the Quickſilver within 


does upon the Part CI, which is directly under 
the Tube, will appear from the following Rea- 
ſons, 

I. Becauſe when the Preſſure of the Air upon 
the Quickſilver B D out of the Tube 1s greater 
or leſs, that within the Tube does either rife or 
fall, as is obvious in all the Barometers or Weather- 
Glaſſes which are only made after this manner. 

II. This may be likewiſe deduced from thence, 
that in cafe we pour Water, Lye, or any other 
heavy Liquor tothe Height W K, upon the Quick- 
ſilver BD, and ſo augment the Preſſure with that 
additional Weight, the Quickſilver at F will be 
proportionably higher; and again lower, if we 
draw the Water off by a Pipe or Crane, and 
thereby leſſen the Preſſure upon BD. 

III. The fame is very plain, if we cover the 
whole with a long Glaſs Receiver, H G L, on 

the Air-Pump, and by exhauſting the Air in P, 
or in the ſaid Receiver, from thence into the 
empty Pump remove the Preſſure which this Air 
made upon the Quickſilver B D: for then we 
hall fee that the other in the Tube between 
I and F, will deſcend to CI, or about as low as 
that which is in the Glaſs out of the 'Tube, and 
riſe again to the ſame Height F, when we let 
in the Air again to the Receiver, whereby the 

Preſſure upon the Superficies B D may be. in- 
creaſed. 

Hence 
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Hence then it is plain, that while the Quick- 


ſilver ſtands thus ſtill in the Barometer, and in the 


Glaſs Veſſel in the open Air, every ſimilar part 
of the Horizontal Superficies of the Quickſilver 

n e to paſs through the 
Mercury under the Orifice of the Tube O M,) 
ſuffers a like Preſſure; becauſe otherwiſe the Quick- 
filver would not remain at reſt, but the Parts of it 
that were more ſtrongly preſſed, would recede 
downwards, and the Parts that were leaſt preſſed 


would be compell'd to aſcend; which is ſufficiently 


known from the Principles of Hydroſtaticks: For 
which reaſon then, if one ſuppoſes the Part NQ 
to be equal ro OM, both of em will undergo 
an equal Preſſure ; for the Parts of the Quickſilver 
RNQS, and COMI, being of an equal 
Height, are likewiſe of equal Weight; and ſince 
they are at reſt, they muſt have the ſame perpen- 
dicular Preſſure; the Part RS, which is in the 
open Air, will be as much preſſed by the perpen- 
dicular Column of Air T RSV, as the Part CI, 
which is in the Tube, by the incumbent Column 
of Quickſilver Z FCI. And to conclude; each 
part of every thing that has Air impending over 
it, ſuffers as great a Preſſure as if there were a 
Column of Quickſilver of 28, 29, 30, or 31 
Inches upon it, according to the Height in which 
it is found at that time in the Barometer. 

Now, according to our Experiments, as well 
as thoſe of others, Quickſilver is about fourteen 
times as heavy as the like quantity of Water ; and 
ſo the Air preſſes as ſtrongly upon every thing 


= over which it is impending, as if there were 


fourteen times twenty eight Inches, or reducing 
the ſame to Feet, as if there were 325 Feet of 
Water (taking it at the very loweſt,) lying upon 
if. 


. SECT. 
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SECT. X. 4 Barometer of Water and Lye, and 
ſome Experiments. 40s 

Now that we may notgbe here miſtaken in the 
Deduction of Conſequences, which often happens 
in Phyſical Enquiries, (foraſmuch as when we think 
to have deduced by good Arguments a ſecond 
Phænomenon from a once made Experiment, we 
do not always find the matter of Fact to agree 
with our Thoughts; ſince in the ſecond Trial, 
other Cauſes may likewiſe intervene and co- ope- 
rate, which we did not think of in the Deduction, 
as it happens to thoſe that exerciſe themſelves in 
ſuch Enquiries more frequently than they could 
wiſh;) therefore took a Tin Tube of 36 Foot 
in Length, but found, though it had been made 
with great Exactneſs, that it was not compleatly 
Wind- tight; wherefore there was another Tube 
of Glaſs of about the ſame length prepared, in or- 
der to make it a Barometer of Water: This was 
faſten'd to a piece of Wood, and then tied to the 
Sail of a Wind -mill, and ſo let down perpendicu- 
larly, its lower end being firſt ſtopp'd with a 
Cork and Bladder; after which, it was fill'd full of 
Water from above, ſtopping at every turn till the 
Air got above the Water: Being full, it was after 
the ſame marmer carefully ſtopp'd with a Cork 
and Bladder; then the lower Orifice of the Tube 
that ſtood in the Water being open d, the Water 
in the Tube immediately deſcended, but ſtood 
ſtill at the Height of about 33 Feet, as the Quick- 
ſilver does in a Barometer, till the upper Ori- 
fice being likewiſe unſtopp'd, and the Preſſure of 
the external Air thereby admitted, the whole 
Maſs of Water that was in the Tube ſuddenly 
ſubſided into the Ciſtern. Thus this Experi- 
ment ſhews the Agreement between the * ay 
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Fact, and the Conſequences that we have before 
deduced touching the proportionable Gravity of 
Water and Quickfilver ; namely, that Air preſſes 
upon all Bodies with the ſame Force as Water 
would, if it were incumbent on them, about 33 
Foot. | 
If any one ſhould have a mind to try the ſame 
Experiment, but had not the opportunity of pro- 
curing from proper Glaſs-blowers ſuch a Tube of 
36 Foot in length, he may, as we do, make uſe 
of the broken Necks of Bolt Heads or little Chy- 
mical Phiols, which being thruſt into one another, 
may be joined with the Emplaſtrum de Minio, or 
Red Lead, mix'd with Oil of Olives, and boiled 
up to the Conſiſtency of a Salve; and putting a 
wet Bladder over it, bind it about with a ſmall 
Packthread: This will make a Tube as perfectly 
Wind- tight for a while, and as good for the Pur- 
poſe, as if it had been one whole piece. | 
Another thing which muſt not be here paſt by, 
is, that at the ſubſiding of the Water an infinite 
Number of little Bladders appeared aſcending 
thro' the Water; which did not proceed from 
the external Air, but from that which was in the 
Water; the Cauſe of which was, that by the ſub- 
ſiding of the Water there was an empty ſpace left 
above in the Tube, and conſequently the Preſſure 
upon the Water was remov'd; whereupon the 
Air that was in the Water, expanding it ſelf, 
aſcended juſt after the ſame manner as we ſee it 
happen in Water under the Bell of the Air-Pump, 
when the Air that preſſed upon it at firſt is ex- 
hauſted. , 

They that deſire to be entirely ſatisfied of what 
we here mention, may fill the Tube of the Baro- 
meter ( Tab. XIII. Fig. 2.) AOM, with Water 
inſtead of Quickſilver, and place it in the Glaſs 
Veſſel that islikewiſe filled with Water up to B D; 

then 
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then pumping the Air out of the Receiver HG L, 
they will ſee the Water ſubſide from A to F, and 
lower, but in the mean while, numberleſs little 
Bubbles aſcending in the Water for the Reaſons 
before-mention'd; and that thoſe Bubbles were 
really Air, and not Water itſelf, may appear, Firſt, 
By letting the Air into the Bell again, becauſe that 
the ſaid Air remaining above at A F, will hinder 
the Water from being preſſed by the Air P, and 
riſing higher in the Tube than F. Secondly, Be- 
cauſe if you exhauſt the Air that is in the Recei- 
ver at P any farther, the Air at A F expanding it 
ſelf, will preſs the Water a great way beneath CI, 
or BD, where deſcending only by its own Weight, 
it would have ſtopp'd by it ſelf. Thirdly, For a far- 
ther Proof of the aforeſaid Propoſition, you ma 
fee by taking away the Receiver H G L, and hold- 
ing a Coal of Fire near the Air at A F, that the 
Water being rarified by the heat of the Coal, will 
be preſſed down to Z F: which as ſoon as the Air 
at AF becomes cold, will aſcend again. 

I find theſe Particulars among my Notes upon 
this Experiment, to prove that it is not poſſible to 
make a laſting Barometer of Water, which would 
otherwiſe have a great many Advantages over 
thoſe of Quickfilver. If inſtead of Water one 
ſhould take Lye, (which tho' it had ſtood fix Years 
in the open Air, had never admitted any Air into 
it, at leaſt as far as could be diſcover'd by the 
help of an Air-Pump) it might perhaps furniſh 
us a uſeful Barometer, and in my Opinion, even 
better than one of Water, out of which the Air 
has been driven by Boiling, becauſe after a while 
the Air mingles it ſelf again with the Water. 

I hope this Account will not be unacceptable 
to ſuch as do not underſtand the true Properties 
of the Barometer, tho' it be now very common; 
the rather, becauſe what we have ſaid above 
(namely, 
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(namely, that the Force with which the Air preſ- 
ſes upon all things is equal to that of a Column of 
Water of about 33 Foot in Height) is thewn in 
all its Circumſtances and ſo every one that repre- 
ſents the thing to himſelf, may conſider the ter- 
rible Powers which, tho' he feels nothing of 'em, 
are continually exerting themſelves upon, and 
round about him. | 


U 


SR Cr. XI. The dreadful Preſſure of the Air upon 
13: a Man. 


No to ſhew the incredible Greatneſs of that 
Force which the Air exerciſes upon our Bodies, 
let us for once ſuppoſe, (it being too laborious and 
unneceſſary alſo to deſcribe the tame with the ut- 
moſt Exactneſs) that a Man of fix Foot in Height, 
1s one Foot in Breadth from Top to Bottom, the 
broader and narrower Parts being reckon'd toge- 
ther; ſo that the Superficies of his Body, both 
before and behind, may comprize 6 Foot each, 
the roundneſs of the Sides being counted in, if 
this Computation ſhould ſeem too large. 

Now according to what has been 99 
in Breadth ſuſtains as much Weight as if there 
were a Column of Water of 3o Foot at leaſt upon 
it; we put zo inſtead of 33 Feet here, becauſe 
the Air has a different Weight at different Times, 
and the very ſmalleſt of it will be a ſufficient Proof 
of our Hypotheſis. . 

Andevery Cubical Foot of Water weighs about 
63 Pounds, as we have found it upon Trial, tho? 
others make it a little heavier, which may proceed 
from ſeveral Cauſes, ſuch as the difference of Wa- 
ters and Seaſons, and of the mixture of more or 
leſs Air therein; but this is not material, for the 


179 ſmalleſt Weight is here the ſtrongeſt Proof. 


This 
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This then being ſuppos'd, altho* this Preſſure 
upon our Body is moſtly ſidewiſe, and (excepting 
that upon the Head) is rather a lateral than per- 

ndicular Preſſure z yet it is well known to thoſe 
who underſtand Hydroſtaticks, that by reaſon of 
the height of the Air, and the ſmallneſs of a 
Foot with reſpect thereto, there is little difference 
between the lateral and perpendicular Preſſure; 
and he that is no Mathematician may likewiſe 
experience the ſame; becauſe, whether he ſtands 
upright, or whether he lies all along upon the 
Ground (at which time the Air will preſs perpen- 
dicularly upon every part of his Body) he does 
not perceive the leaſt Difference. From whence 
it then follows, that upon every Superficies of 
one Foot of our Body, there always lies a Weight 
of 3o times 63, that is, 1890 Pounds; and ac- 
cordingly, upon 6 Foot, which we have ſuppo- 
fed to = the Breadth of the Body, 6 times 1890, 
that is, 11340 Pounds, with which Weight our 
Body is preſſed only before, or behind; ſo that 
if you take the whole Force of the Preſſure, 
which is equally ſuftain'd on both fides of the 
Body, the whole Weight will amount to 22680 
Pounds, Now to avoid any miſtake, we will 
ſuppoſe it in round Numbers to be no more than 
20,000 Pounds, which is certainly not too much. 


SECT, XII. Convictions from the foregoing Ob- 
ſervations. 


Now could any 13 have imagined, if this 
irrefragable Truth had not been demonſtrated by 
the plaineſt Experiments, that when he thought 
he was free, and felt nothing, he ſhould be loaded 
upon every part of his Body before and behind 
with no leſs a Weight than that of 20, ooo Pounds; 
and that nothing could have ſaved him from being 


cruſned 
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to the upper Orifice thereof; and (to prevent 


The Religious Philoſopher. 381 


X cruſhed to pieces by ſo terrible a Force, than that 


exact Balance of another Force againſt it; where- 
by the one operates juſt as much in favour of us, 
as the other would do to our Prejudice. 

Nov that this moſt aſtoniſhing Force would be 
more than ſufficient to cruſh our Bodies to pieces, 
can be doubted by no Body; foraſmuch as if the 
Preſſure of 10,000 Pound Weight upon one fide 
ſhould ceaſe to reſiſt or balance the like Weight 
on the other, our Body would feel the fame, juſt 
as if the Preſſure of 10,000 Pound did preſs upon 
the forepart of it, not only flowly and gradually, 


which yet would be enough to deprive us of Life, 


but as much as if the like Weight of ſo many 
thouſand Pounds were ſuddenly caſt againſt our 
Body: For the Elaſtick Power of the Air, if the 
Balance thereof be taken away, exerts its Preſſure 
with a more terrible Velocity than can be imagi- 
ned. Now fince every one of us is bound to ac- 
knowledge herein a Power preſerving him every 
Minute from utter Deſtruction, and that the 
ſame Power operates according to the Rules of a 
wonderful Wiſdom; can we do otherwiſe than 
aſcribe all this to an infinitely Wiſe Director? 
And if it cannot- be deduced from ignorant 
Cauſes, let the Atheiſt conſider with himſelf what 
he has to expect for ſuch blaſphemous Negations 
of ſo wiſe and mighty a Being. 


Secr. XIII. and XIV. Experiments ſbewwing the 
| Preſſure of the Air. 


Now as ſtrange as all this may appear to any 


Body, yet all they who are uſtd to Pumps, know 


that it is true: For if on the Top of a round 
Braſs Veſſel (Tab. XIII. Fig. 3.) which is open at 
CD, you fix a flat Glafs A B, which is adapted 


the 
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the entrance of the leaſt External Air N, and 
mixture with that of K in the little Veſſel) thro? 
the Paſſage which is between the Glaſs A B and 


the Circumference of the Veſſel, it being ſtopt 


with a mixture of Sheeps Suet and Wax, and fo 
ſet down together upon the Braſs Plate HI, of the 
Air-Pump and its Leather; then the Glaſs AB 
(like all others that are in the Air) will remain 


2 unmoved between the equal Preſſure of the 
it 


oppoſite Air at N and K, as is ſufficiently known. 
Now that this only happens on account of the 
exact Balance of both thoſe Columns of Air, by 


means of which the Air at K preſſes the Glaſs 


upwards with juſt as much Force as the fame is 
preſs'd downwards by that at N, may appear from 
hence; foraſmuch as when the Foree of the Air 


at K is never ſo little diminiſhed by pumping out 


ſome of it, one ſhall ſee that the Column EABF, 
of the external Air N, preſſing upon the other 
fide of the Glaſs, will not only burſt it, but will 
break it all to pieces, with a Noiſe like the Diſ- 
charge of a Gun; which to perform in the like 
manner, would require a very great Strength and 
Swiftneſs in the blow of a Hammer. 

The {aid Force of the Air appears likewiſe by 
exhauſting as far as one can the Air out of a Globe 
of Glaſs AB (Zab. XIII. Eig. 4.) and afterwards 
having turned the Cock E, by taking the ſame 
off and placing it in a Veſſel of Water LFGM, 
with its Orifice D downwards. Then turning 
the Cock E back again, whilſt it is under Wa- 
ter, ſo that the faid Water may enter into the 
Globe by the part DB; whereupon immediately as 
ſoon as the Cock E is open'd, the Air at H and 
K, gravitating or preſſing upon the Water L M, 
which is on the ourſide of the Tube DB, exerts 
its Force, cauſing the Water to ſpring thro” the 


Tube into the empty Globe with as much Vio- 
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© ence and Swiftneſs as a Fountain, fo that it will 


4 


very much ſurprize thoſe that have never {een the 


like. 
Now the Cauſe thereof is, that by exhauſting 
the Air out of the Globe A B, the Oppoſition or 
Reſiſtance is likewiſe taken away; which other- 
wviſe, when the Globe is full of Air, does with 
equal Force withſtand the Water to be driven up 
rthro' the Tube D B, by the Preſſure of the external 

Air at H and K, is plain ſrom hence; becauſe we 
know that upon admitting the Air again into the 
=X Globe, and putting every thing in Statu quo, there 
will not be the leaſt Motion diſcovered in the 


= r : — 4 


Water; which being preſſed upwards and down- 


wards with equal Force in the Tube B D, between 


A the two Powers of the Air within and without 


$, 


7 
I * 
= + 


the Globe. reciprocally acting upon each other, 
does conſequently remain quiet, and, as far as it 


appears, without any ſenſible Difturbance. 
Scr. XV. Conviftions from the foregoing Obſer- 


VAtONS. 


Now I ſubmit it to any Body, who from 


what we have here ſaid has atrained to a true 


Idea and Conception of thefe dreadful Powers of 


the Air, whether inſtead of believing that all 


things in which he can diſcover no Motion round 
about him, do remain at reſt; whether, I fay, he 
is not now convinced that he is every moment of 
his Life encompaſs'd with ſuch a Force as acts up- 
on him and every thing beſides; and of which, if 
the Wiſdom of the great Director did not hinder 
it by an Equilibrium, from exerting all its Strength 
upon him, the half only would ſuffice to cruſh him 
and every thing elſe breathing, to pieces; and con- 
ſequently, whether he can imagine, that it is by 


mere Chance only, and without any Wiſdom, that 
Vo. II. * while 
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while he walks in the midſt of it, he is preſerv'd from 
the fatal Effects thereof; the rather, if he does at 
all reflect upon the following wonderful manner of 
ſuch Preſervation. As Firſt, that a very ſmall Quan- 
tity of the Air, and which is hardly worth naming, 
ſhould be capable of making a Reſiſtance, and of ba- 
lancing an unſpeakable greater Quantity thereof, 
and hinder it from cruſhiug moſt of the things 
that are under it. Secondly, that beſides ſuch a Re- 
ſiſtance, the aforeſaid ſmall Quantity of the Air does 

equally operate and gravitate with all the reſt of 
the Air extended even to the Clouds and higher. 
Now as the firſt hinders every thing from being 
deſtroy'd, the ſecond is no leſs uſeful to Men, tho 
they are capable of uſing bur a very little thereof 


SET. XVI. Alittle Air reſiſts a greater quantity. 


O may ſee an Inſtance of the firſt in Tab. XIII. 
Fig. 3. where a Glaſs AB, impervious to the Air, 
is placed upon a little Veſſel A B C D; which 
ſtanding upon the Braſs Plate and its moiſten'd 
Leather HI, is thereby cloſed at Bottom, as it may 
be after another manner, if People will, ſo that the 
little Air at K, remaining incloſed therein, makes 
ſo equal and fo compleat a Reſiſtance againſt the 
Air EABF (which otherwiſe, as we have ſhewn 
above, breaks the Glaſs, and being extended 
from thc Top of the Clouds down to the Earth, 
does a thouſand times ſurpaſs the Air at K, both 
in Quantity and Gravity) that the Glaſs A B, tho? 
never ſo thin and brittle, is not in the leaſt hurt 
thereby. 


SECT. 
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Secr: XVII. A linie Air gravitates as ſtrongly 
as a great deal. 2 


TE Second, by which we ſee that a ſmall quan- 
tity of Air (beſides the Reſiſtance abovemention'd) 
does likewile gravitate and preſs equally with the 
whole external Air, may be firſt proved by Tab. 
XIII. Fig. 2. where the Quickſilver in the Baro- 
meter AI, with its little Glaſs BX, ſtanding in 
the open Air, is thereby raiſed and ſuſpended to 
the Heighth F I. Now if you cover the whole 
with the Glaſs Receiver H G L, fo that no Air 
beſides that which is in the Receiver can act upon 
the Quickſilver at BD; yet you will ſee that that 
which is inthe Tube will preſerve the faid Height 
of F I. So that it is here proved unanſwerably, 
that the Air in the Receiver, how little ſoever it 
be, gravitates as ſtrongly, yea even more upon the 
Quickſilver B D, than the whole external Air had 
done before. 

But in Tab. XIII. Fig. g. you may have an o- 
cular Demonſtration of it, if you place a long 
Tube F O (like that of a Barometer, but open at 
both ends) in a little Glaſs Veſſel GK PQ, thruſt- 
ing it thro' the Covering of the ſaid Glaſs Veſſel 
G Kat I, and cloſing it round about; into this 
Veſſel you muſt pour thro the little Hole at N, 
(which was ſtopp'd before with a Screw) ſome 
Quickſilver, till it riſe up to B D, a good deal high- 
er than the End of the Tube O, whilſt the reſt of 
the Veſſel BD G K, has nothing but Air in it. 
Then ſtopping again the little Hole at N with the 
Screw, {et the whole Apparatus under the Recei- 
ver HS L, and exhauſting the Air VV, you will ſee 
that the little included Air at GB D K, will loſe 
its Reſiſtance, and preſſing upon B D, by its rari- 
tying and expanſive Faculty, will force the Quick- 

2 2 ſilver 


— — 


386 The Religious Philgſopber. 


. — — . . Emre : 
— rr —— ace Ci Bar DD — EO 
„ ; 


filver in the Tube to aſcend to the Heighth of F; 
which was about the ſame with that at which the 
Quickſilver remained ſtanding in a Barometer, 
when ſuſpended by the Preſſure of the whole Air. 


StcT. XVIII. The Difference between the Gravity 


and Elaſticity of the Air. 


Now the firſt (that is to ſay, the Reſiſtance 
which a ſmall Quantity of the Air makes againſt 
a greater) is common to all other Liquids, accord- 
ing to the wonderful Laws of Hydroſtaticts, to 
which the weight of all fluid Matters ſubmits it- 
ſelf in its Operations. Accordingly, we ſee that 
all Liquors prefs'd upon, do either preſs recipro- 
cally, if they be elaſtical, or otherwiſe reſiſt like 
ſolid Bodies; as may be experienced in a cloſed 
Syringe or Air-Pump, in which there is either 
Water or Air; this laſt Effect however, ought to 
be rather aſcribed, as we think, to the Air's Ela- 
ſtick Faculty, than the Weight thereot; which ap- 
pears from hence, that the weight of the included 
Air GBDK, does hardly bear any Proportion to 
that of the Quickſilver in the Tube F I; and 
again, becauſe if we ſhould fill the ſpace GB DK, 
where the Air is, with a heavier Matter, or with 
Quickſilver itſelf, the Quickſilver in the Tube 


(tho? the Air were exhauſted out of the Bell) 
would not riſe higher than J. | 


SECT. XIX. How the Elaſtick Power of the Air 
works by the Gravity thereof. 


Now in order to underſtand in ſome manner, 
how the Weight of the Air and the Spring there- 
of, do produce theſe their Operations with one 
another, we mult repreſent to ourſelves, that in 
Tab. XIII. Fig. 6. there is a Column of Air, _ 

70k conſiſt- 
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conſiſting from top to bottom of a great number 
of Air Particles, ſuch as A, B, C, D, E, F, G, P, 
Sc. each of which have a certain Weight, where- 
by they gravitate upon thoſe that are under them. 

We muſt likewiſe ſuppoſe, that in each of them 
(of what Figure ſoever they be) there is an inhe- 
rent Elaſtical Power, by which, like the Steel 
Springs of Watches, Sc. being bent together, 
they endeavour to expand themtelves again with 
the ſame Force wherewith they were bent. 

From hence it follows, that the lowermoſt 
Parts of the Air, G and P, Sc. bearing the weight 
of all thoſe that are above em, muſt be more bent, 
than thoſe that are higher and bear a leſſer Burden, 
as AB C; for which reaſon the undermoſt, P, G, 
endeavouring more forcibly to reſtore themſelves, 
will preſs the Body I K, that ſupports them, with 
more violence, as thoſe that ſtand above the Body 
NO, do the ſame. | | 

And ſo far the Point H bears no more than the 
weight of all the Air Particles A,B,C,D,E,F,G,P, 
Sc. which ſtand upon one another, without any 
remarkable Alteration of the Elaſtick Power. 

But if we proceed further, and place another 
ſolid Body between theſe Air Particles, thereby 
cutting off thoſe that are at P and G from the 
aforeſaid Column, and hkewiſe encompaſs the 
place LIK M by ſolid Bodies, in ſuch manner, 
that the Air Particles, P and G, are entirely ſepa- 
rated from the others. If now (as in Water which 
has little or no Elaſticity) the Parts P and G did 
preſs by their Weight only upon the Body IK ar 
H, the faid Body I K, would be fo much lels 
preſſed than before, that the Body L M was 

laced above G; foraſmuch as IK does now only 
ear the Weight of P and G; whereas it had 
born before; the weight of all the Parts of the Air 

of which the whole Column AP conſiſted. 
Z 3 | But 
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But ſuppoſing on the contrary, that the Parts 
A, B, C, D, E, F, G, P, had all, like the Air, an 
Elaftick Faculty, and ſhould again endeavour to 
expand themſelves in Proportion to the Preſſure of | 
thoſe above them; the Body I K will then be 
preſſed as much by theſe two Parts P and G, as it 
was before by the whole Column of Air from A 
to P; for ſince the Parts P and G, that were cut | 
off, are continued in the fame Inflection, by the 
Reſiſtance of the ſolid Body L M, which they 
had acquired by the weight of the incumbent 
Parts A, B, C, D, E, F; their Expanſive Faculty, 
and conſequently the Gravitation or Preſſure which 
they make upon the Body I K at H, will remain 
equally great. * | | 

And thus we ſce, that the weight of the Air 
Particles, bearing upon one another from A to 
P, do preſs the lowermoſt PG; and bending the 
ſame, do increaſe their Elaſlick Force; ſo that 
how little ſoever they might have been, whilſt b 
the Reſiſtance of a ſolid Body ILM R, they were 
hinder'd from expanding themſelves farther, theſe 
few Parts P G, that are cut off and excluded from 
the reſt, do preſs the Body I K, upon which they 
act, as much as if the whole Column of Air AP 
remained over them. 8 5 

Now that this laſt obtains in the ſeparated Parts 
of the Air, has been lately ſhewnin S. xvii. from the 
Effects of the included Air in the Place GBDK. 


* 


SES r. XX. The Air that bears moſs Weight 15 
moſt compreſſed. — — 


WA we have juſt now ſaid, namely, that 
the undermoſt Parts of the Air P and G, being 
preſſed by a greater weight of thoſe that are 
above them, will be more compreſſed than thoſe 


of D and E, which have the ſhorter Column of 
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Air A C over them, and conſequently a leſſer 
weight, may be proved by the following eaſy 
Experiment among others: Take the Tube of a 
Barometer (Tab. XIV. Fig. 1.) let it be open at], 
and ſhut at F; fill it with Quick ſilver fo far as to 
leave a little Air at the Top of it; then ſtop the 
Orifice I with the Finger H, and turn it ſuddenly 
upſide down, fo that the Finger which was before 
at the Top, may now be at the Bottom. This 
being done, you will ſee that the Air that remain'd 
in the Tube, and which, by the inverting thereof, 
does now bear the Preſſure of the whole Column of 
Quickſilver, will be immediately contracted into a 
much narrower [pace than it was at I; and that 
as it aſcends thro* the Quickſilver from I to P, it 
will continually poſſeſs larger Spaces, becauſe the 
incumbent Quickſilver does continually loſe of its 
Height above it; and therefore the higher theſe 
Air-Bubbles come, the leſs Weight they feel; and 
this is the reaſon why they appear to us larger at 
A than at I, at B than at A, at C than at B, and 
ſo on, till they have * I up as high as F, where 
being no longer preſſed, they are expanded to the 
utmoſt Bignefſss. 

We may likewiſe ſee the fame Appearances, but 
with lefs difference of Size, if we fill the Tube 
with Water inſtead of Quickſilver: From whence 
it may be then concluded, that the Air which 
bears the greateſt Weight, is alſo the moſt com- 
preſſed. 


SEC r. XXI. Air that is moſt compreſſed is moſt 
92. £0 Elaftical. | 


N ow that the Air that is moſt compreſſed, 
does make the ſtrongeſt Efforts to dilate or expand 
itſelf again, and accordingly preſſes more power- 
fully upon all the Bodies about it (beſides, that the 

| . ne {ame 
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ſame appears from the Wind-Guns, and the little 
Fountains of Hero Alexandrinus) may be prov'd by 
a very eaſy Experiment, (Tab. XIV. Fig. 2.) 
Take a Syringe SD (thoſe that are uied in Ana- 
tomical Operations are, by reaſon of the Narrow- 
neſs of the injecting Tubes, very fit for this purpole) 
and drawing out the Piſton 8 C halt way as far as 
C, ſo that the Part AB remains full of Air; put 
the End or Noſe of it D, in Water, which will en- 
ter into it, by drawing back the Piſton to FG; then 
ſcrewing upon it a 11 5 Tube DE, which has a 
ſmall Orifice at E, if you lay the Syringe hori- 
zontally, ſo that the Water A may cover the Hole 
D, and the Air B remain over it, you will not be, 
able to diſcover the leaſt Motion therein; but if 
you ſuddenly, and at once, protrude the Piſton from 
F G, to C, ſo as to make the Water ſpout out at E, 
and the Air at B is the more compreſſed thereby; 
tho' you ſhould immediately ſtop the Piſton again, 
you will yet find, that the Air at B being more 
compreſſed, does likewiſe expand itſelf with great- 
er Force, and preſſes upon the Water A; ſo that 
the Stream of Water E K, does thereby continue 
for a long time to run out at E, even tho” the 
Piſton do lie ſtill at C, and preſſes no farther; 
from whence what has been ſaid above is proved. 


SEC. XXII. Conviftions from the foregoing O- 


ſervations. 


Now if any would contemplate the afore- 
mention'd Laws, and how the formidable Power 
of the Air is ſo wonderfully balanced by ſo ſmall 
a part of the ſame; Can he ſtill imagine, that all 
this is owing to Chance, without any Deſign or 
Wiſdom of the Maker? 

Without ſuch a Law, and in caſe that the little 
Air which is in a Chamber could not ſufficiently 

oy balance 
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balance the vaſt Ocean of the external Air, how 
could it otherwiſe be, but that all our Glaſs Win- 
dows, like the Glaſs Veſſel mention'd in $. xiii. 
ſhould be immediately broken into ſmall Pieces? 
Foraſmuch, as according to the preceding Calcula- 
tion g. xi. upon every ſquare Foot thereof there is 
a continual V reſſure of above 1800 Pounds weight. 
Without this Law, how could an Army Tenr, a 
Peaſant's Houſe, or a Shepherd's Cottage, yea even 
the moſt ſtately Edifices, remain ſtanding ? Since, 
if they be taken in their Largeneſs and Circumfe- 
rence, as an Apartment which being but ten Foot 
in Length, and of the ſame Breadth and Heighth 
like a Dye, the four ſtanding Sides, and the Ceil- 
ing, being each 100 Foot broad, and each preſſed 
upon with 189, ooo Pounds weight, and conſequent- 
ly the whole Apartment would be preſſed with 
ve times as much Weight upon all its Sides, on 
which the Air is incumbent, that is to ſay, with 
a Weight of 945,000 Pounds. Whereas in the 
ſpace of 1000 Foot, which the whole Compaſs 
thereof contains, the whole Body of Air that re- 
fifts ſuch an external Preſſure, would not gravirate 
more than 63 Pounds; ſuppoſing, with many En- 
quirers, that a Cubic Foot of Water weighs 63 
Pounds, and is a thoufand times heavier than a 
like Foot of Air. Without this Law, how is it 
conceivable that we, who are continually preſſed 
with a weight of above 20000 Pounds round about 
us, ſhould not have been long fince cruſhed to 
Pieces, ſince the third Part thereof is able to 
do it? And in caſe our Breaſt, by the Roundneſs 
of its Ribs and Cartilages, might make ſome Re- 
ſiſtance, how comes it, that our Belly and Loins 
are not preſſed flat and cloſe together by ſuch a 
Force, were it not that they did contain ſome 
little Quantity of elaſtick Air, which, tho” ſo 
very ſmall, is yet able to balance fo terrible a 
Preſſure? 


392 The Religious Philyopher. 


Preſſure? Tis by ſuch included Air, that we ſee 
thoſe Creatures that are put into a Glaſs Veſſel, 
from which the Air is exhauſted by the Pump, 
ſwell and grow bigger as ſoon as the ſaid Air 
within them expands it ſelf, for want of an exter- 
nal Reſiſtance and Balance. This Experiment I 
find in my Notes to have been made upon a Morſe, 


a Kitten, and other ſuch little Creatures. 


| Now can any one imagine, that foraſmuch as 
without this wonderful Balance (by which a ſmall 
parcel of Air is able to make head againſt a 
mighty Column extended from the Surface of the | 
Earth up to the Clouds and higher) no Houſe | 
would be habitable, no Creature could remain | 
alive, but every thing in the World would be bro- 
ken and cruſhed to Pieces) I ſay, can any one 
imagine, that it is by Chance, and without any 
Detign of the Creator, that there is ſuch an ama- 
zing Balance provided againſt theſe great Powers, 
and that the Air and other Fluids are bound by 
certain Laws of Gravitation, which are obſerved 
to be ſo different from thoſe in ſolid Bodies? And 
whereas the laſt do only gravitate in proportion to 
their Weight, that in the Air, and other fluid Bo- 
dies, as has been ſhewn before, a little Portion of 
63 Pound in Weight, can hinder a perpendicular 
Preſſure of 180,200 Pounds, and a lateral Preſſure | 
of about 900,000 Pounds from exerting its Force. 
Miſerable Philoſophers: who finding themſelves 
every Minute of their Lives preſerved after fo 
wonderful a Manner againſt ſuch dreadful Powers, | 
from ſudden Death and other frightful Effects; yet 
that they may not be forced to acknowledge with 
Gratitude, the Wiſdom, Power and Goodneſs of 
their glorious Creator, will rather aſcribe all to 
mere Chance, operating without Laws or Reaſon, 
or elſe to Cauſes wholly ignorant of what they 
themſelves are doing ! In cafe there were * 
0 
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of ten Foot in Length, and as much in Breadth, 
the Ceiling of which were made of Lead or heavy 
Stones, weighing 180,000 Pounds, which being 
looſe on all ſides, was only ſupported by a {imple 
Balance, and thereby hinder'd from falling down 
upon the Floor, and cruſhing every thing to pieces 
that ſtood in its way; and in caſe one ſhould then 
ut into the Hands of one of theſe Philoſophers 
a Weight of 63 Pounds, and with that only, and 
without any mechanical Inftruments, (at leaſt any 
that were made of a ſolid Matter, ) bid him ba- 
lance that mighty Weight z could he expect any 
thing elſe, upon entring into a Chamber in ſuch 

a Poſition, but the miſerable Death of bein 
cruſhed to pieces? And then if another Perſon, 
by inventing ſuch a Method, could prevent the 
Fall of this threatning and dreadful Weight with 
a Counterpoiſe of 63 Pounds only, without any 
Mathematical Inſtruments; would he not, if he 
had the leaſt Spark of Generoſity in him, own the 
Wiſdom of the Inventor, (tho' he could not diſ- 
cover the Manner how,) and extol it far above his 
own? And if he did not know the Manner, but 
was at the ſame time ſenſible that his own Power 
was much too weak to preſerve himſelf by putting 
the ſame in Execution, would he not think himſelf 
bound to confeſs with Gratitude, the Power and 
Goodnels of this his Preſerver? And can he then live 
eaſy in theſe Circumſtances, and without making 
any Reflections upon them? Can he, knowing the 
terrible Greatneſs of theſe Powers (with which he 
is ſurrounded, and which, if the Balance ſhould ceaſe 
to perform its due Functions, would threaten him 
with the fame Dangers, and even with as unavoid- 
able Deſtruction, as if he were to have expected the 
Fall of ſuch a heavy Ceiling, ) ſtill proceed, after be- 
ing ſo wonderfully ſaved, blaſphemouſly to * 
the 
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the Preſervation? And the more, {ſince if he un- 
deri{tands the ule of the Barometer, the ſame would 
teach him, that theſe gravitating Powers, as well 
as their Balances, are daily increaled and dimi- 
niſhed by Cauſes, which if he does know, yet nei- 
ther he, nor any Man living can prevent; ſo that 
it is impoſſible for him here to ſcreen himſelf be- 
hind Laws of Nature fixed and immutable, and 
always obſerving the ſame Courle. 
And to fay no more, when he mult confeſs, if 
he reflects upon what follows, that this Gravity 
and Elaſticity of the Air, is ſo entirely neceſſary to 
the Support and Convenience of Men, of Beats, 
oi Fithes, of Plants, that without the fame, what- 
ever lives upon this Globe would immediately pe- 


riſh : And this Preſſure of the Air, among all thofe 


Advantages which it imparts to all things, does 
likewiſe carry along with it this great Diſadvantage, 
that it is capable of bringing the whole Earth, and 
every thing upon it, to the extremeſt Confuſion, 
by cruſhing to pieces, and, as it were, annihilating 
all that it ſurrounds, with its reſiſtleſs Power. 
Can he think thar it is by Accident, and without 


Wiſdom, that there is a Means found out, by which 


every one 1s permitred to enjoy the Benefits of the 
Air, and yet is ſo well ſecured againſt the perni- 
cious Effects thereof, that this great Preſſure, and 
this terrible Weight, is in a manner inſenſible and 
unobſervable, even to the moſt tender Perſons? 
Once again, if all theſe Experiments about the 
Gravity and Elaſticity of the Air, about its dread- 
ful Force and wonderful Balance, by which the 


ſaid Force is hinder'd from deſtroying every thing, 
be not ſufficient to convince an unhappy Sceptick | 


that there is a Gop, who in his Wiſdom has 


ff own Pa ra oc 


brought all this to paſs; let him go a little farther i 


with us, and anſwer ſincerely, whether ſeriouſly 


reflecting upon all theſe things, he ſpeaks with a 
Con- 
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Conviction of Conſcience, when he aſſerts, that 
it ſeems to him to have come to paſs by Chance, 
and without any wiſe Direction, that ſuch a great 
Sea of Air has fixed itſelf round about the whole 
Globe of the Earth ; which, 1t one may judge ac- 
cording to the moſt probable Opinions, is extended 
to ſome Miles in Heighth; and without which, 
every thing that breathes would give up the Ghoſt. 
And who is there that cannot ſay experimentally, 
how much all human and other Creatures are de- 
pending upon it? Which, tho' they are able to 
want both Sleep and Food for ſome Days, yet if 
they be depriv'd of this Air but ſome Minutes, they 
will infallibly periſh. And how neceſlary the Air 
is to them, will appear particularly from hence: 
That during the whole ſpace of their Lives, they 
are continually employ'd in breathing it in and out; 
ſo that both theſe Functions, even at the time of 
Sleep, (which does otherwiſe free them from all 
their Labours, ) muſt be inceſſantly aiicharged, and 
without any Reſt at all, if they deſire to live. 
Can even the boldeſt Epicurean imagine that fo 


ut neceſſary a Subſtance has by mere Chance ſur- 
ch rounded this Globe of the Earth, upon which all 
he Men and Beaſts are placed by God, who would 
ni- have beſtow'd all his Art, Wiſdom, Power, and 
nd {Goodneſs in vain, nor would thofe noble Crea- 


Erures have been able to have liv'd one Hour after 
heir firſt Production without it. Nay, tho” they had 
prung up out of the Earth like Mufhrooms, ac- 


ad- Meording to the undemonſtrable, or rather ridicu- 
the Nous Notion of Epicurus himſelf, yet he and all his 
ng, Followers muſt agree, that without Air they would 
ick have return'd to it again, and the World would 
has have been without any one Man that could have 
her ¶Nived or breathed but one Day. 

xy Has there not then the Hand of a wiſe Creator 
h a een viſibly employ'd herein, who has made this Air 


2 for 
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for the Preſervation of Men and Beaſts? To what 
purpoſe is their Body provided with ſuch Inſtru- 
ments, which ſerve alone to this, and to no other 
end, than to enable them to enjoy the uſe of Air? 
And, not to repeat all that has been ſaid before 
concerning Reſpiration, why have they Lungs, un- 
leſs it be tor the Reception of Air? Why do they 
lie in that place, and in ſuch a Diſpoſition, that 
the whole Maſs of Blood may pals ſo often thro' 
them, but that it might partake of the Operation 
of the Air? Why are the Diaphragm, Ribs, and Car- 
tilages of the Breaſt fo framed, that their principal, 
if not only Function conſiſts therein, to draw in 


and drive out this Air from the Lungs? To what 


End, that we may ſay no more, is this moſt, inge - 
nious Structure, which that it may not be eaſily 
hinder'din fo neceſſary a Work, does employ about 


a hundred Muſcles in that whole Affair of Reſpira- 
tion? Why are moſt of the Inſtruments which are 
uſeful herein, formed already in a Child before it 


is born, and at a time when there is not the leaſt 
Occaſion for them, were it not that at the very 
inſtant when the little Creature comes into the 
Air, it ſhould be able to uſe them for the Support 


of its Life? And if theſe Philoſophers can with 


a ſafe Conſcience maintain that Air, and the In- 
ſtruments of our Reſpiration, have each of them 
acquired their Exiſtence without any Deſign or 
Wiſdom, why don't they ſay the ſame when they 


ſee a curious ſtrong Box open'd and ſhut with 2 


fine Key adapted to it? Certainly if they would 


be counted wiſe Men, they would not dare tog 


affirm it before any rational Creature. 
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SECT. XXIII. and XXIV. The Elaſlick Power of 
the Air is the Cauſe of Suction; confirmed by an 
' Analogous Experiment. 


Ix the Air be produc'd by Chance; if it be by 
Chance alſo that it is endowed with an expanſive 
and Elaſtick Power; it is then by the ſame Chance 
that any Child could ever fuck a drop of Milk out 
of its Mother's Breaſt: For in caſe the Air, by 
the aforeſaid Power, did not preſs upon all the Parts 
of the Breaſt, and cauſe the Milk to ſpring out of 
it at the time when the Child does, as it were with 
a natural Air-Pump, make a Vacuum in its Month 
before the Orifice of the Nipple, the leaſt drop of 
Milk would not come out of it; by which means 
young Children, and all other ſucking Creatures, 
& would be bereaved of their beſt and moſt agreeable 
| Suſtenance. Now, can any one imagine, that in 
the Structure of the Breaſts of Females, and that of 
the Tongue, Lips, and Cheeks of Children, there 
ſhould be found ſuch an Aptitude and Faculty of 
making uſe of the Elaſtick Power of the Air, in a 
Buſineſs of ſuch vaſt Importance as is the Suckin 
of new-born Children, whilſt there is no other 5 | 


In- appoſite and ſo convenient a Method for that pur- 
jem i poſe; and that this Power of the Air, and the 
or adapting thereof to thoſe Inſtruments employed by 
hey Children in ſucking, ſhould be only accidental, and 
hi produced by an ignorant Cauſe, without any re- 
11d {pect to ſuch a Deſign? 

e If a Man ſhould look back to Tab. XIII. Fig. 4. 


and peruſe again what we have ſaid in $. xiv. when 
he ſees the Water B C ſpouting up into the Globe 
AB, exhauſted of Air by the Preſſure of the exter- 
nal Air HK, upon the Water L M, he may ob- 
ſerve an Operation analogous and uniform to 
cr at of a Child's Sucking ; eſpecially if he will 

| | I | ſuppole 
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ſuppoſe the Part AB to be the Child's Mouth, 
and the Vacuity form'd therein, and the Superficies 
of the Water L M, to be the Breaſt of the Mother. 
And that he may be yet more fully convinced of 
the exact Agreement between that and Sucking, 
let him ſtop the Orifice D of the exhauſted Globe 
with his Thumb, and he will fee] ſomething, which 
if he did not know how it happen'd, he would 
not ſcruple to call Suction. 


Sr. XXV. Conviftions from the foregoing Ob- 
ſervations. 


To ſhew then, before we quit this Subject, the 
Unreafonableneſs of the Atheiſt, from the Preſſure 
which the Air alone produces in Childrens Suck- 
ing; if he dares not maintain, that both the Pumps 
in a Fire- quenching Engine do, by preſſing the 
Water, raiſe a mighty Stream thro' the long Lea- 
ther Pipe thereof, without being adapted to ſuch 
a Purpoſe by the Contrivance of the Artificer; can 
he with any more ſpecious pretence affirm, that 
the Air, which by preſſing upon the Breaſt forces 
the Milk to flow out of it, has acquired ſuch a 
Property by mere Chance, to be applied to ſo 
much greater Uſes, as the adminiſtring Food to a 
new- born Child; and that not once, (which per- 
haps one might affirm to be accidental,) but in 
all the Parts of the whole Earth, where Children, 
and ſo many thouſand other Creatures are brought 
forth? Can he not here diſcover a wiſe Deſign of 
the great Director of all things? Why then does 
he not as boldly and peremptorily deny the Skill 
and Ingenuity of the Artificer in the Formation 
of an Engine or Fountain to raiſe Water, in the 
Preſſure whereof there is neither ſo much Wiſdom 

nor Uſefulneſs to be diſcover'd, as is ſhown by the 
Air in the Circumſtances abovemention'd. pi 
| One 
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Once again, if this Elaſticity and Preſſure of the 
Air is to be aſcribed to Chance only, they that 
maintain ſuch an Hypotheſis for Truth, ought to live 
in a continual Fear, that the ſame Chance may like- 
wiſe alter the Air, and deprive it of theſe Powers, 
whereby they themſelves, and every living Crea- 
ture beſides, will be ſuddenly ſuffocated for want 
of Breath: For if all this comes to paſs by Chance, 
and by the ſame Chance only is 65 continued to 
this very Hour, there is no reaſon to think but 
that it may be immediately alter'd by a like Chance; 
ſince it is of the very Eſſence of Chance to have 
nothing of Certain in it. 


SEC Tr. XXVI. Experiments to ſhew that living 
Creatures will periſh in a Place from which the 
Air is exbauſied. 


N ow that ſuch an Apprehenſion would be very 
reaſonable, appears; Firſt, becauſe we are taught 
by the Barometers, that (as has been ſhewn once 
before,) this Elaſtick Force, whether it be from it 
felf, or whether it proceed from a Change in the 
Weight of the Air, may be often viſibly diminiſh'd, 
and upon that account the Quickſilver will ſubſide. 
And Secondly, becauſe a great Diminurion of this 
Elaſtick Power of the Air is in a manner fatal to 
all Creatures; certainly to moſt of thoſe upon which 
it has hirherto been tried: For Dogs and Cats, 
Rats and Mice, being placed under the Receiver 
of an Air-Pump, become immediately fick and 
out of order, as ſoon as the Elaſtick Power of the 
Air round about them is never fo little diminith'd ; 
and as it is taken away more and more, they die 
in a ſmall ſpace of Time. But if vou take them 
out before they expire, and place them in another 
Air, the Elaſticity of which is greater, they will 


ſometimes recover; eſpecially it the Force of the 
Vor. II. Aa Air 
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Air benot too much diminiſh'd before. Birds are 
uſually not able to withſtand this Alteration in 
the Air ſo long, but generally fall into Convul- 
ſions, which are preſently attended with Death: 
Flies and Spiders (according to my Obſervations,) 
after three or four Strokes of the Pump, ſeem to 
be wholly deprived of Motion, but when brought 
into the external and more gravitating Air, they 
begin to ſhew ſome Tokens of Life again. 
From theſe Appearances, and many more that 
you will meet with among the modern Natura- 
liſts, it undeniably follows, that unleſs the Air 
were, through the Goodnels of our Creator, pre- 
ſerved in its preſent State and Condition, where- | 
by every thing breathing is ſaved from immediate 
Death; and in caſe that it were nothing but mere 
Chance, by which the Air, without being ſubject- 
ed to any higher Laws, is render'd one ty A ſtrong- 
er, and another while weaker in its expanſive 
and Elaſtick Powers, every body would be in a 
continual Dread, that he himſelf, and all living 
Creatures round about him, would inevitably and 
immediately periſh; the rather, becauſe ſeveral 
things, ſuch as Steel and others, in which there 1s 
an Elaſtick Force diſcoyerable, are often found 
to be entirely diveſted of it, by remaining bent a 
long while; and ſo it would happen to the Air too, 
which, after ſuch an Expanſion, will not be able 
to reſtore itſelf to its former Elaſticity and Spring. 


SECT. XXVII. Atheiſts deny their own Principles. 


T rrs being proved by ſo many Experiments, 
and yet we being unable to diſcover ſuch a juſt 
Dread among the Atheiſts, it muſt undeniably fol- 
low, either, that thro' their Blindneſs they are 
hinder'd from obſerving the Conſequences of their 
_ own Opinions, and therefore do treat this great 


2 Affair, 
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Affair, which is of the utmoſt Importance to them, 
with ſo little Judgment and Underſtanding: Or, 
how boldly ſoever ſome of theſe miſerable Philoſo- 
phers may aſſert the contrary in Words, yet that 
they are convinc'd in their own Conſciences of the 
Falſeneſs of their Sentiments, and conſequently are 
perſuaded that it is by another Power, and not 
by ignorant Caules, they are preſerved, even with- 
out and againſt their own Will; and thus they 
deny their own Principles. 


SET. XXVIII. To die in an unelaſtical Air, is 
no neceſſary Conſequence of Nature. 


Tram it is no fixed Law of Nature, that every 
thing that lives in an expanſive and Elaſtical Air 
muſt immediately die when the Spring thereof is 
either weaken'd or totally deſtroy'd, and therefore 
that theſe miſerable Cavillers do torment themſelves 
in vain, to deduce this Appearance from rhe un- 
known Laws of Matter and Motion, or from a 
Neceſſity determining every thing, may appear 
from hence, that the contrary is true in the caſe 
of a Frog, as many others have obſerv'd, of which 
I find among my Notes the following Experiment: 
That a Frog being put under a little Receiver of an 
Air-Pump, and the Air being exhauited from thence 
not only the Belly thereof, in which one might ex- 
pect there was Air, but likewiſe all the other Parts, 
as Head, Legs, Muſcles, Fc. were {ſwelled to a 
great Thickneſs; which, upon the admiſſion of the 
external Air, did all ſubſide again, and the Crea- 
ture return'd to its firſt Size: But that which is 
molt for our purpoſe, is, that the Frog remained a 
quarter of an Hour in the Receiver entirely ex- 
hauſted of Air, without appearing to be the leaſt 
affected with it, and when it was let out, imme- 
diately ſprung away, as if nothing had ail'd it. 

3 | | | 15 a 2 ; Ser. 
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SE CT. XXIX. To die therefore in an Air di- 
veſted of its Elaſticity, is the Reſult only of the 
Will of GOD. 


CAN it therefore be, denied, that ſince all Crea- 
tures are not equally affected with the Elaſticity 
and Gravity of the Air, what had been faid 
before muſt not be admitted to be a general Law 
of Nature, which taking place between the Air 
and all Creatures, produces ſuch Effects without 
Underſtanding? And muſt not that Man be al- 
lowed to argue much more rationally, that does 
acknowledge herein the Hand and Work of a wiſe 
Artificer, who, that we may not aſcribe that which 
happens to moſt of the living Creatures with re- 
ſpect to the Air to neceſſary and unayoidable Con- 
ſequences of ; corporeal Motions, has been 
pleaſed by ſuch an Exception as this, and perhaps 
by many others, to ſhew that all muſt be reſolved 
into his good Liking and Wiſdom ; and that he 
has N 5 fit that the Air, amongſt its other Pro- 
perties, ſhould always preſerve a certain Degree of 
Force 1n its Expanſion, without which the whole 
Globe of the Earth would be in a manner depri- 
ved of all living Creatures? And likewiſe, that 
when he thought fit to order it otherwiſe, he could 
preſerve ſome of *em alive withour Air. 


SECT. XXX. The Elaſtick Faculty of the Air is 
not alone ſufficient for the Preſervation of Life. 


Fo R the Proof of this laſt Propoſition, it may 
likewiſe be particularly ſerviceable to ſhew, that 
this Elaſtick Faculty of the Air is indeed neceſſary 
to Life, but that it is not ſufficient alone. Thus 
we find in times of Peſtilence, that the Air is ſuf- 


ficiently Elaſtick, but nevertheleſs contagious and 
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fatal. And the great Naturaliſt, de Stair, relates, 
that not only many other Creatures, but likewiſe 
a Frog that can live in Air, in Water, and without 
Air, yet died in a little ſpace of Time with an 
Air or Steam that proceeded from Dough. And 
Experience does abundantly teach us, that a li- 
ving Creature ſhut 3 in the ſame Air, without 
any Circulation or Change therein, cannot lon 

ſubſiſt ſo, altho' the Elaſticity or Spring of the Air 
were not ſo much weaken'd, as that we ſhould 
aſcribe the Cauſe thereto; foraſmuch as it appears 
by the Barometers, that the Air by which we are 
ſurrounded can undergo great Alterations in its 
Elaſtick Faculty, without any Prejudice to breath- 
ing Creatures. But of this Property of the Air, 
which, beſides its Gravity and Elaſticity, is neceſ- 
ſary for the Support of Creatures, we have already 
ſaid ſomething in our Diſcourſe upon Reſpiration. 


SET. XXXI. The Elaſtict Power of the Air does 
likewiſe cauſe Fiſh to live and ſubſiſt under Water. 


Bo r before we take our Leave of living Crea- 
tures, can any one obſerve without Aſtoniſhment, 
that even the Fiſh in the Water do receive their 
Life and Well-being from the Preſſure and Elaſtici- 
ty of the Air? which being removed or taken 
away, ſcarce any of 'em can contain themſelves 
under the Water, but in ſpight of all the Reſiſtance 
muſt emerge and riſe up to the top of it. 

They that would ſee the Experiment of it may 
put ſome Water and a Gudgeon, or any other little 
Fiſh, into the Recipient of the Air-Pump; and 
removing the Preſſure of the Air, will find that a 
Fiſh immediately riſes up to the top, but upon let- 
ting in the Air, it will fink down again. The Rea- 
{on thereof, and how the Bladders within their Bo- 
dy being dilated by the diminution of the Air's Preſ- 
N A a 3 ſure, 
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ſure, and becoming larger, do render the Fiſh ſo 
much lighter than Water, as to make them aſcend, 
ſhall be more fully treated of hereafter, when we 
come to conſider the Nature of Beaſts, Cc. 
Now fince moſt Fiſhes are of fo wonderful a 
Structure, that they can and muſt make uſe of 
the Preſſure of the Air, in order to remain under 
the Water, and in ſuch Places as are moſt conve- 
nient for them, without being forc'd to aſcend or 
deſcend againſt their Wills; and that all of 'em, 
without ſuch a Preſſure of the Air, being forced 
to the top of the Water, would ſoon be deſtroy- 
ed; let us draw this Concluſion only here, That 
he mull be a very ſtrange Perſon that ſhall main- 
tain, that the Air and its Preſſure, ſo very neceſ- 
ſary in this caſc, is produced upon the Earth b 
meer accident, and without any view towards 05 
uictul an Operation; and that the Fiſhes are like- 
wiſe formed caſually, juſt after ſuch a manner, as 
to be provided with Inftruments by which they 
can increaſe or leſſen the Quanrity of Air, for the 
aforemention'd Purpoſes. | 


SECT. XXXII. Plants do alſo live by Air. 


THe Air is not only of ſuch great Uſe to Men, 
Beaſts, and Fiſhes, but even to Plants themſelves, 
which vegetate thereby in ſuch a manner, that a 
great Part of the Sap with which they are nou- 
riſn'd is compoſed of it. Wherefore, in caſe Men 
could haveliv'd even without Air, yet they could 
not have enjoyed ſufficient Food from the Earth 
without it, becauſe it contributes ſo much to the 
Fertility thereof, which is well known to the 
Husbandmen, who for that reaſon break up and 
plough their Lands ſo frequently, in order to ex- 
poſe them to the Influence of the Air. 

However, if what we have here ſaid be not 
clear nor intelligible enough to any one, 5 

| that 
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that Air inſinuartes itſelf into Plants, and that they 
cannot grow without it, they may conſult thoſe 
accurate Enquirers into the Nature of Plants, Mal- 
pighi and Grew, concerning the Air-Veſſels which 
they have diſcover'd therein by the help of Mi- 
croſcopes; and Boyle and de Starr, concerning their 
Obſervations with the Air- Pump; thele Gentle- 
men having ſhewn, that Air can be drawn out of 
Plants placed in Vacuo. But he that would have 
ocular Demonſtration thereof, let him take alittle 
piece of a Twig from a growing Tree, or green 
Leaves cut aſunder, and other Parts of Plants, and 
tie them to a Nail, or any other heavy Matter, 
and put them into a Glaſs in which there is Lye, 
made of Salt of Tartar, or Pot-aſhes, in order to 
make them fink down into it; then putting them 
all together under the Receiver of an Air-Pump, 
and exhauſting the Airout of the Receiver, he will 
preſently ſee the Air coming out of the Ends that 
were cut off trom the Plants in numberleſs Bubbles, 
and riſing up to the top of the Lye; atleaſt it hap- 
pen'd fo 1n all the Experiments which I have had 
occaſion to make in this Matter; and from ſome 
of them particularly, as from the Twig of an Elm- 
Tree, I obſerv'd a much greater Stream of Air than 
can eaſily be beliey'd by thoſe that had never ſcen 
the ſame. 
The reaſon why we rather preſcribe the Uſe of 
Lye than of Water in theſe Experiments, is, bc- 
cauſe no Air will mix itſelf with the former, tho” 
it be never ſo long expoſed in an open Veſſel. You 
may uſe Water alſo, after you have boiled it ſo 
long, till all the Air be evaporated, and let it ſtand 
till it be cold again. 
Can any one fancy that this is likewiſe acci- 
dental, and without Deſign, or believe that he 
owes no Thanks for this noble Benefit of the Air, 
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to the bountiful Giver of it? Who has been 
graciouſly pleaſed to provide thereby not only for 
the Life of Man, but alſo for his Suſtenance and 
Food, which ſprings out of the Earth. 


SECT. XXXIII. Fire is maintained by Air. 


App to what has been ſaid, that Air has this 
Property likewiſe beſides all the reſt, that Fire 
(which, without all Contradiction, is one of the 
moſt uſeful things that is known to Man, ) cannot 
burn without Air; at leaſt, that kind of Fire 
that we commonly make uſe of: So that for 
want of Air, almoſt all Fire will be extinguiſh'd 
in Vacuo, or in any Veſſels into which one puts 
live Coals and cloſes them therein. Now how 
many Inconveniencies would befal the whole 
World, if we had not the uſe of this glorious Crea- 
ture, but ſhould be bereaved of its Warmth in cold 
Weather, of its Light in Darkneſs, and of many 
other Advantages it brings along with it! But we 
ſhall fay no more of it here, becauſe we deſign to 
treat of it more expteſly in our Diſcourſe upon that 
Element. 


SECT. XXXIV. Air cauſes Smoak, and the Parti- 
cles thereof to aſcend. 


Tuis is certainly true, that if the Preſſure of 
the Air did not cauſe the Smoak of all things that 
are burnt with Fire, of all putrified and rotten 
Matters, and other diſagreeable Vapours. perſpiring 
from ſolid or fluid Bodies, to mount up like Oil 
in Water, the ſame would render the ſurroundin 
Air foul and unhealthy, to us: And how would 
Mankind be refreſhed with that vaſt number of 


ſweet-ſcented Flowers and Plants, with lovely Per- 


fumes and Spices, if the Creator had not endowed 
BY the 
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the Air with a Property of conveying to the In- 
ſtruments of Smelling, all thoſe Exhalations which 


we endeavour to diſcover and enjoy by the help 
of that Senſe ? 


SECT. XXXV. Air is the Cauſe of Sounds. 


Bur that which ſhews in the plaineſt manner 
the Obligations of the Thankfulneſs we lie under 
to the great Creator, is that thoſe wonderful Inſtru- 
ments of Hearing, notwithſtanding the moſt wiſe 
and artful Contrivance thereof, would have been 
implanted in Mankind and all other Living Crea- 
tures in vain, and without any manner of Advan- 
tage, unleſs the Air by its Motion had been en- 
dowed with the Power of producing Sounds; for 
how miſerable all Men would have been without 
Sounds, and conſequently without Hearing, has 


been already proved in our Contemplation upon 
the Senſes. = 


Sr cr. XXXVI. and XXXVII. Several Experi- 
ments to prove the Produttion of Sounds by the Air. 


IT is not now our purpoſe to enquire here what 
kind of Motion, or whar Parts of the Air produce 
Sound: This ſeems to be certain, that it is a Mo- 
tion of the Air's Elaſtick Particles; for upon ex- 
hauſting theſe Elaſtick Parts of Air ſuddenly from 
the Glaſs Globe A (Zab. XIII. Fig. 4.) and upon 
their protruding one another towards the ſpace of 
the empty Pump, we could obſerve a Sound or 
Noiſe, which, when the Receiver was full of Air, 
and the Spring of the Air more ſtrongly dilated, 
that is to ſay, at the beginning of it, is loudeſt, but 
upon evacuating the Receiver, and conſequently 
upon weakening the ſaid Spring, or perhaps alſo, 

c upon 


* 
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upon leſſening the number of the moy'd Parts, 
the Sound 1s 33 diminiſhed. 

Thus we find by hanging a little Bell within the 
Receiver, and pumping theAir out,the Sound of the 
Bell becomes much weaker. A Striking Watch ſhut 
up inthe Receiver of an Air-Pump, and faſten'd to 
a String, is not heard ſo plain as when it is out of the 
Bell; but upon exhauſting the Air, the Sound was 
fo much and fo ſenſibly diminiſhed, thar it could 
{carce be heard at all. But as far as I could ever 
yet learn, no body has been able to exhauſt the 
Air fo far, as that the Sound of a Clock or Bell 
ſhould not be heard at all; unleſs it were only 
Mr. Huygens, who in his Traitté dela Lumiere, p. 10. 
informs us, that he placed a Clock upon Feathers 
or Cotton, to the end that its tremulous Motion 
might not be communicated to the Glaſs in which 
it ſtood, | 

And it is likewiſe obſerved, that a Place in which 
the Elaſtick Power of the Air is much weaken'd, 
or made a Vacuum in the middle of the common 
Air, and an opportunity afforded to the ſaid Air, 
to be puſh'd in from all Parts thitherwards by its 
Elaſtick Force, fo that its Parts ſtrike againſt one 
another, a great Noiſe is cauſed thereby; for if 
you put the two Braſs Hemiſpheres which are 


commonly made uſe of by thoſe that uſe Air- i 


Pumps, upon one another, and ſtopping them very 
cloſe, pump the Air out of 'em, and fo make the 
hollow Space therein to contain but very little 
Air, and that much weaken'd too; and if then 
thoſe Hemiſpheres, or Half Globes, be ſuddenly 
drawn aſunder by a great Weight, and thereby an 

opportunity given to the Parts of the External 
Air to ſtrike againſt each other, we ſhall find a 
Noiſe produced thereby, like the diſcharge of a 


Gun. 
The 
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The ſame has been likewiſe remarked above, in 
the breaking of the Glaſs (Tab. XIII. Fig. 3.) by 
the ſwift forcing in of the Air into the Braſs Vel- 
fel AB CD, out of which at K, there was ſome 
Part of its Air exhauſted, and conſequently the 
Elaſticity of the remaining Part was weaken' d in 
Proportion. As it alſo happen'd, when inſtead of 
ſuch a Braſs Veſſel, an octangular Half-pint Bottle 
was placed upon the Mouth O, of the Braſs 
Plate H I, and a little Air exhauſted from the 
ſame; whereupon the Glaſs Bottle burſted into 
ſmall Pieces with a loud Report by the Preſſure 
of the External Air: To prevent any danger from 
thence, the beſt way will be to cover the Bottle 
with a Bladder faſten'd about the Neck thereof. 


SECT. XXXVIII. Conviftions from the foregoing 
Obſervations. 


W x ſhall not here enquire farther what probable 
Concluſions may be deduced from theſe and other 
Experiments, concerning Bodies yielding Sounds 
by the particular Motion of the Parts of the Air; 


but this may be ſafely affirmed, that without Air, 


little or no Sound would reſult from the Motions 
of Bodies. Now can they that know the neceſſity 


thereof, maintain ſuch a ſort of Philoſophy, as 


reaches that the Faculty with which the Air is en- 
dowed, of conveying Sounds and Smells to our 
Ears and Noſtrils, is only owing to Chance, 


without any View of being ſerviceable to Man- 
kind? 


© Szcr. XXXIX. The Uſe of Air in Pumps. 


B ESIDES all theſe wonderful Uſes and Services 
daily render'd by the Air to ſuch as inhabit this 
Earth, 


1 
W 


ſuch as Beer, Wines, Sc. working in themſelves, 
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Earth, a great many more might be mention'd : 
And ought not then every Body that has any Senſe 
of Generoſity, acknowledge how much he is bound 
to give thanks, when he, without contributing any 
thing thereto on his own Part, finds himſelf ſur- 
rounded with ſo vaſt a Force aud Preſſure of the 
Air, which he can make uſe of according to his 
own Pleaſure, in ſo many Occaſions for his Con- 
veniency, and to avoid being troubleſome to him- 
{elf or others? : 

Every one who knows that Pumps, Syringes 
and Fountains, and ſuch like Hydraulick Inſtru- 
ments, are only render'd uſeful by the Preſſure, that 
is by the Gravitating and Expanſive Power of the 
Air, which, by the Art of Man has been applied 
thereto, will be fully convinced of the Truth of 
this Propoſition. | 

And thoſe who are ignorant of it, may conſider 
the Spout or Syringe, ABC, Tab. III. Fig. 3. (of 
which mention has been made above in Contempla- 
tion VII. S. XI.) as a Barrel of a Pump ſtanding 
in the Water DC E; in which Pump, as has been 
there ſhewn, no Water will ever aſcend, tho' you 
ſhould draw the Piſton F upwards, unleſs the Air 
G do gravitate upon the Water DE. Now that 
a Pump on this occaſion may be look'd upon as a 
kind of Syringe, is known to every body. 


SegcT. XL. The Air hinders fermenting Liquors 
from flying out of the Veſſels that contain them. 


THar there are ſo many fermenting Liquors, 


uſed by ſeveral Nations for their Pleaſure, Re- 
freſhment, and other Ends, we ought thankfully to 
confeſs ro be owing to the Goodneſs of our Crea- 
tor; who, by placing the Air upon this Globe, 
and endowing it with a gravitating and Elaſtick 

Faculty, 
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Faculty, cauſes thoſe Liquors to ſtay and remain 
within their Veſſels, which, without ſuch a Preſ- 
fure of the Air, they would burſt to pieces, or run 
all out of the Mouth thereof. They that have a 
mind to make a Trial of it, let them take a Glaſs of 
our common Beer that has done working, and is 
ſome Days old; let them place it in the Receiver 
of an Air- Pump, and exhauſting the Air, they will 
preſently ſee it riſe and froth, and run over the 
Brims of the Glaſs like bottled Beer; but by let- 
8 a little Air again, it will preſently ſubſide, 
and ceaſe frothing and working. | 
To take no notice, that unleſs the Preſſure of the 
Airdid puta ſtop toſuch working, the Drink would 
immediately loſe both its Strength and Agreeable- 
neſs, as every body knows that has taſted Beer 
after ſuch working in the Air-Pump, whereby it 
is rendered as flat and inſipid, as if it had ſtood a 
great while expoſed to the open Air. | 
The good Wives ought likewiſe to be informed, 
that without this Preſſure of the Air, no boil: 
Water would ſtay in their Pots and Kettles. They 
that doubt thereof, let them {er a little Tea-cup 
full of het Water under the Receiver of an Air- 
Pump, then draw off the gravitating Air, and they 
will find that the Water will run over and dilate 
it ſelf almoſt like Gun-powder that is ſer on Fire. 


SECT.XLI. Refrafion and Twilight, or Break 
of Day. 


Now as moſt of the Effects we have already 
mention'd concerning the Air, are produced by 
the Gravity and Elaſticity thereof; altho' towards 
the Reſpiration of living Creatures, towards fer- 
tilizing the Earth, and perhaps too towards the 
Nouriſhment of Plants, and other Matters which 
are brought to paſs by the Air, there ſeem likewiſe 

| : ro 


comfortable Light of the Sun many Days before 


* Fig. 3, EW HT, the Air ſurrounding it, 
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ſoon as it was got below this Horizon, if there 
were not between the Air and the Sun at A, ſuch 
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to be ſome other Faculties and Parts requiſite in the 
ſame ; I ſay, beſides all this, it does yet render one 
eminent piece of Service to the whole World, and 
that upon account of being compoled of a fluid 
Matter, denſer than that which is above it, viz. 
that by the Refraction or breaking the Rays of the 
Sun in the ſaid Air, the Twilight of Morning and 
Evening are produced; whereby a clear and full 
Day is prevented from being turned oftentimes in 
a very little time into a Night as dark as Pitch in 
the Evening, and ſo again a dark Night from be- 
ing turned all at once into a bright Day, to the vi- 
ſible Prejudice and Weakening the Eyes of Men, 
and all other Creatures; it being ſufficiently known 
to all that have tried it, how troubleſome and in- 
convenient are ſuch great and ſudden Changes, 
from thick Darkneſs to a ſtrong and clear Light. 

Tis owing to this Property of the Air, that the 
Countries which lie near the Poles, during their 
long and diſmal Nights, do participate of the 


it riſes above the Horizon: From hence it pro- 
ceeds likewiſe, that thoſe Nations which lie far 
from the Poles, and in which the Sun daily riſes 
and ſets, do diſcover ſooner, and are deprived la- 
ter of the welcome Light of Day, which they 
therefore enjoy much longer than if there had 
been no ſuch thing as Air about this Globe of th 
Earth. | | 8 
To give the Reader ſome Notion thereof; Sup- 
pole NZ S to be the Globe of the Earth in Tab. 


and E Y, the viſible Horizon of thoſe People that 
dwell at F: Now the Sun would be inviſible as 


a denſe Subſtance as the Air it ſelf, which the 
Ray of the Sun AH falls upon; and Mathemati- 
| C1ans 


b 


The Religious Philoſophar. 413 


cians know, that it muſt be conſidered as if it fell 
upon the Line B C, which touches the Air at Hz 


this Ray therefore falls obliquely upon the Air, 


as making with the Line BC the Angle AHC. 

Now it has been ſhewn above, when we treat- 
ed about the Sight, in Contemplation XIII. that a 
Ray (Tab. X. Fig. 2.) coming upon a denſer Mat- 
ter, which is likewiſe tranſparent, does not run 
ſtreight forwards to D, but is inflected towards 
the Perpendicular G Q that is, being bent or 
refracted at H, is diverted into another Courſe 
H F; fo that in Tab. XIV. Fig. 3. this Ray of the 
Sun AH, by ſuch an Inflection, may reach the 
Eye of one that ſtands at F, whereas it would o- 
therwiſe have paſſed a great way above him at D. 

It is likewiſe plain by Oprical Experiments, that. 
a Ray, according to the Right Line HF, falling 
upon the Eye, the Perſon that ſees, does always 
fancy to himſelf that the Object is in the Ray FH; 
for which reaſon, the Sun A, being really under the 
Horizon EF V, they that live at F, think that 
they ſee the ſame in the Line FH produced, that 
is at R, and above the Horizon. 

Now that this is ſo, has been briefly ſhewn 
above in Contemplation XII. Tab. X. Fig. 4. and 
from thence it may in ſome manner be compa- 
ratively known, how the Rays of the Sun, being 
refracted in the Morning and Evening Twilights, 
do enlighten the Earth, and cauſe us to ſee the 
Sun before it be really Riſen, and after it is Set. 


SECT. XLII. Convictions from the foregoing Ol- 
ſervations. 5 

Now can the unhappy Atheiſt fancy again, 
that this Property of the Air, with reſpect to 
Light, is likewiſe produced accidentally? Where- 
as he is nevertheleſs forced to acknowledge, that 


It 
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it is ſo great a Benefit to himſelf, and the reſt of 
the Inhabitants of the World, that in caſe he had 
the ordering of it himſelf, he would think that the 
Adyantage which he had acquired from this one 
Property of the Air, was alone worth the while 
to encompaſs the Earth with ſuch a Body. 


Szcr. XLIII. The Gravity and Elaſticity of the 
Air unknown to the Ancients. 


BETORE I quit this Subject I cannot forbear 
faying ſomething very remarkable for the Comfort 
and Confirmation of ſuch as have not ſo far for- 
gotten Go as to deny the Perfections and At- 
tributes of that adorable Being, by whom all 
things have been produced; let ſuch therefore 
conſider, that the Gravity and Elaſticity too of 
the Air are new Diſcoveries, being accordingly 
fo term'd by the Gentlemen of he Royal French 
Academy, in their Hiſtory for the Year 1702, of the 
firſt Diſcoveries made by Modern Philoſophy about the 
Nature of Light, that they were unknown for fo 
many thouſand Years to the moſt diligent Enqui- 
rers into Nature, and continued a perfect Secret, 
even to the moſt learned Philoſophers, till the laſt 
Age. For they, and all the Ancients, look'd up- 
on the Air to be a light Body, which would aſcend 
of itſelf, at leaſt, that it was without Gravity or 
Weight, to ſpeak of that Property in the firſt place; 
till in the Jaſt Age, the Invention of Baromerers, | 
together with the ſubſequent Experiments made 
by the Air-Pump, Fire, and otherwiſe, did fur-f 
niſn us with undeniable Proofs, that the Air is a 
heavy Body, and that we are able to compute the fi 
Weight thereof. Add to this, that the Barometer, 
(the 0 Inſtrument that has given Men a Notion 
of this Gravity of the Air) was not diſcover'd ei- 
ther by the Study or penetrating Judgment of the 

Inventer, 
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Inventor, Torricellius, who had not this in his View 
by any means; but (to uſe the Words of Mr. De 
Stair, Phyſiolog. Expl. XIX. Seft. 41.) was revealed 
by the Divine Providence in the Year 1643, and 
as to him, entirely beyond his Expectation. 


CONTEMPLATION XVII. 
+ Of Meteors. 


— 


; SECT. I. Tranſition to the Meteors. 


EFORE we take leave of the Air, it ſeems 
requiſite to ſay ſomething concerning Meteors, 
ſuch as the Clouds, Miſts or Fogs, Wind, Rain, 
Thunder, Lightning, Sc.; foraſmuch as an infinite 
Number of W onders have at all times appeared 
therein; and the Almighty has thereby, in a par- 
ticular manner manifeſted his tremendous Power 
and Greatneſs many times to thoſe, who, as far as 
in them lay, endeavour to deny it; and forc'd 
them to own it with Fear and Trembling: Vet 
foraſmuch as the ſame are moſtly placed out of 
the reach of ſuch Experiments as might ſerve either 
to make a juſt Enquiry into all the Cauſes thereof, 
or even to try the Certainty of ſome probable Opi- 
nions concerning them; Human Knowledge does 
not extend itſelf far enough in theſe Matters to be 
able to ſay with ſufficient Certainty, how they are 
| produced, and how they operate. 


SECT. II. The Air is a Menſtruum or Diſſolving Fluid. 


Tuts ſcems however to be true, that the am- 
bient Air has the ſame Power and Effects upon 
r B b many 
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many Bodies, as that which the Chymiſts call 
a Menſtruum, or diſſolving Liquor; upon which it 
operates after the ſame manner as Brandy, for In- 
ſtance, upon Species put into it, out of which it 


extracts ſome of the Parts, and incorporates them 
with itſelf. 


— 


Srecr. III. The Air is impregnated with great va- 
i  riety of Particles. 


Tus we ſce that all the EfMuvia or Exhala- 
tions of ſuch an infinite number of Bodies; that 
all the Scents, whether of ſweet or ſtinking Bodies, 
the Smoak and Steam of things that are burnt or 
putrified, the Vapours and Fogs ariſing from fo 
many Seas, Rivers, Lakes, Ponds, and other Wa- 
ters, the Particles of Fire from fo many Flames 
of nitrous and ſulphureous, of Acid and of Alca- 
line Bodies, or of both of them fermented toge- 
ther; in a word, whatever they call Volatile, and 
which being exhaled can aſcend, are all mixed 
with the Air, and collected in the ſame, as in a 
common Magazine or Warehouſe, Add to all 
theſe the Rays and Light of the Sun, that move 
- with fo inconceivable-a Swiftneſs, as we ſhall ſhew 
hereafter, and which are reverberated, or do re- 
bound back into the Air in infinite Streams and 
Numbers: 'To ſay nothing of the Planets and 
fixed Stars, which, how little Effect ſoever they 
may be ſuppoſed to produce, by reaſon of their vaſt 
Diſtance, yet, fince theſe Heavenly Bodies are 
ſeen thro? the Air, and the Rays are tranſmitted 
from them with a prodigious Velocity quite thro' 
it down to us, we have reaſon enough not to paß 
them by in filence. To reckon every thing, 
would be impoſſible, and they whoareneverſolitrle 
converſant inthe Experiments of Natural Philoſo- 


phy, 
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phy, will readily agree that there is ſuch mixture 
of an infinite number of different Particles. 


Skcr. IV. The ſame proved in ſulphureous Particles. 


Trar we may give an imperfect Sketch there” 
of to ſuch as are ignorant and unexperienced, 
and paſſing by thoſe Effluvia or Vapours that riſe 
from Water as being too common; that ſulphu- 
feous Particles are mixed with the Air, may ap- 

ar from the Scent or Smell of Brimſtone that at- 
tends Lightning ſometimes; beſides that, ſeve- 
ral Accounts teach us, that they aſcend from the 
Volcano's or Burning Mountains in vaſt Numbers, 
in which they are diſſolved by the means ot 
ſubterraneous Fires, after the ſame manner as it 
is done in Chytnical Operations: And this 1s alfo 
= from hence, that even here in our watry 

Jountry, there are Pits or Wells over which if you 
hold a Candle, the Air will immediately be kin- 
dled, inſomuch, that whole Houſes have been con- 
ſumed by the firing of ſuch Steams; and not long 
fince, a Perſon was miſerably burnt in that Coun- 
try which we call the Beemſter in North-Folland, 
which 1s nothing bur a drained Meer or Lake. 


rer.. The like Mixture with Particles of Fire. 


THA Fire mingles itſelf with Air, appears by 
many Experiments, ſuch as Lightnings, as alſo, 
that Matter which the Chymiſts call Pho/phoras, 
which having lain many Years under W ater, and 
being taken out from thence, immediately ſhinesin 
the Dark; and with the leaſt Warmth (even fo 
ſmall that it can hardly be called hot) it will burn 
fo, as not to be extinguiſhed. Such a Phoſphorus is 
diſtilled from Human Urine, after it has ſtood fo 
long in the Air till it is corrupted: And ſome 
who have tried it fay, that in caſe ſuch Urine 
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can be kept where no Air can come at it, not- 
withſtanding it be ſo Chymically prepared, it will 
neither ſhine nor burn. 


SECT. VI. Alcali's and Acids mixed with Air. 


THAT Yolatile and Alcaline Salts, ſuch as thoſe 
that are extracted ſrom Soot, Hart's-horn, Cc. are 
diſſolved in the Air, is well known to thoſe who 
have ſmelt of the ſame, and have often learned to 
their Coſt, that ſuch Salts are in no wiſe to be pre- 
ſerved long; and Glaſs Phials filled with theſe 
Volatile Salts, and not well ſtopp'd, have frequent- 
ly been found quite empty, or at leaſt have loſt 
a good Part of them. The ſame has been obſerved 
as to Acid Liquors, by the ſowre Smell that ex- 
hales from them, ſuch as Vinegar and other things: 
Inſomuch, that if you ſet any Acids under a Cop- 
per or Braſs Plate, the Vapours that exhale from 
them, and mingle themſelves with Air; will eat 
through ſuch Plates, and turn them into Verdi- 
greaſe. Moreover, in diſtilling Spirit of Salt-pe- 
tre, which comes over without any Water, we 
know that all the Stopples that are uſed to the 
Phials that contain 'em, are corroded by the Par- 
ticles that aſcend into the Air; and that the ſaid 
Spirits being put into an open Bottle, do frequent- 

ly emit viſible EMuvia, 
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SECT. VII. Burning Spirits and Oils mix them- 
ſelves with the Air. 


Tre Air is likewiſe impregnated with Burn- 
ing Spirits. This is known to every Body that has 
warmed good Brandy, and held a burning Paper or 
Candle near the Steams of it; of which thoſe that 
are in the Air are immediately kindled. The ſame 
Experiment is made by the Chymiſts in their Diſtil- 
lations, when they try whether their Latums (that is 
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the Matter which they apply to the Joints of their 
Veſſels) are as cloſe as they ſhould be; for if one 
holds a Candle to them, and any of the Effluvia 
come out, thoſe that paſs into the Air through 
the Lutum will immediately take Fire. 
Oils themſelves will mingle with the Air: 
Wherefore, to ſay nothing ot Train-Oil, which 
can be ſmelt ſo far off (toraſmuch as ſome may 
doubt whether they be the oleaginous Parts them- 
ſelves that affect our Noftrils) let any one take 
Oil of Olives mingled with Salt, and diſtil it with 
a glowing Iron Pot, upon which there is an Iron 
Helm or Head, with an Ori fice or Hole at the Top, 
ſo as it may be ſhut with an Iron Cover, he will find 
when the Cover is taken off, in order to take ſome 
of that Matter with an Iron Ladle out of the Pot, 
and to put freſh therein, that the Steams (which 


being drawn over into the Recipient, do there make 


what they call an Oleum Philoſuphorum) as ſoon as 
they come into the Air, flame out, and ſo conti- 


nue till the Orifice of the Helm be again cloſed. 


SECT. VIII, Other Particles do likewiſe mix 
themſelves with Air. ; 


AN infinite Number of other Particles, beſides 
thoſe of which we have given Inſtances above, are 
found to incorporate themſelves with the Air, as 
with a common Menſtruum or Diſſolvent; accord- 
ingly it is obſerved by Yarenius, in his Geography, 
(Lib. I. Chap. XIX.$.41.) that when the Spices in 
the Indian Iſlands are ripe, the Seamen know it by 
the Smell thereof, at the diſtance of three or four 
Leagues: That in the Iſlands named the Azores, 
the Air is impregnated with ſo mary acid Parti- 
cles, that it corrodes even the Iron and Stones of 
Houſes, in ſuch a manner as to reduce them to Duſt 


in a little time; whereas, on the contrary, in the 
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Province of Chili in America, the Air is ſo ſoft, and 
that tho' one put up a Sword without cleaning it 
into the Scabbard, there will never be found any 
Ruſt upon it. They that would be further in- 
formed upon this Subject, may conſult the Author 
in the Place we have quoted. 


SkCr. IX. Many Particles preſerve their Proper- 
ties in the Air. 


ArTER all this, no body, I think, will ſcruple 
to acknowledge the Air to be a Menſtruum im- 
pregnated with an infinite Number of Particles; 
only it ſeems neceſſary before we proceed, to 
ſhew, Fir/?, That the Effluvia of ſuch a great 
number of ſolid and fluid Matters, tho? diſſolved 
in the Air, may yet preſerve the fame Properties 
which they had before they were mingled there- 
with. They that deſire ſufficient Inſtances thereof, 
may ſce what that great Naturaliſt, Mr. Robert 
Boyle, has writ about them m his Diſcourſe on the 
Nature of Efiuviums. This however has been ex- 
perimentally obſerved, firſt in fluid Matters from 
a great many Diſtillations of Waters, of burning 
Spirits, of acid Spirits, of Spirits that have Vo- 
latile Salts in them, of Quickſilver, and almoſt all 
ſuch like Liquors, which evaporating in the Ait 
by Warmth, do therein ſo very much maintain their 
own Figure, that being admitted into a Recipi- 
ent, and turned again into a liquid Matter, al- 
moſt all of them yield the ſame Fluid of which 
they were compoſed before they were mingled 
with the Air. 

The ſame may likewiſe be obſerved in many 
ſolid Bodies, which the Chymiſts do raiſe, or (as 
they phraſe it) ſublimate by Fire. Thus, accord- 
ing to the Report of the aforeſaid Mr. Boyle, who | 
ought never to be named but with reſpect, S- 
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phur, Camphire, Benzoin, Sal- Armoniac, and even 
a Metal as heavy as 7iz, may be ſublimed and 
mix'd with the Air by the Heat of Fire; and the 
Parts thereof being coagulated by meeting with 
Glaſs or ſome other Matter, may be again chan- 
ged into a ſolid Body, with the fame Properties 
it had before. 

And let no Man imagine that we draw out this 
Analogy too far, becaule they are not ſenſible of 
ſuch a Heat, or of ſuch Fires in theſe Climares, 
as might ſeem ſufficient to diſſolve theſe Bodies, 
and to cauſe them to evaporate into the Air, to 
perform which, fo intenſe a Hear is required in 
Cbymiſtry: For whoever has read any thing con- 
cerning the Subterraneous Fires that ſhew them- 
ſelves in burning Mountains, and with how much 
Sulphur, Aſbes, and other Matters, they have of- 


ren filled the Air, even at the remoteſt Places, will 


find that there is not the leaſt room to doubt thereof. 


SEC. X. The aforementioned various Particles, by 
their operating upon each other, cauſe the Air to be 
Wholſome or Unwholſome. 


FROM what we have ſhewn already, it will 
follow, Secondly, that he who knows how vari- 
ouſly and powerfully theſe Particles, floating in 
the Air, do operate upon each other, will eaſily 
conceive, that from the different Conjunctions 
and Separations thereof, different Qualities of the 
Air do likewiſe reſult. Infomuch, that ſome of 
the Parts being wholly innocent in their own Na- 
ture, by their Conjunction and Mixture with 
other, may become hurtful and even fatal; and 
ſo on the contrary, thoſe that are prejudicial may 
likewiſe become healthful; and thus in many Caſes 
they may undergo many Changes. 
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SE Or. XI. and XII. Several Experiments to con- 
| firm this. | 


Tus we ſee (to give an Inſtance of what we 
have aſſerted) that the Spirit of Common Salt and 
Mercury, neither of which are poiſonous alone, be- 
ing ſublimated by Fire, are united in the Air, and 
then become ſuch a deadly Poiſon (to which they 
uſually give the name of Sublimate) that if it do not 
exceed Arſenic or Ratisbane itſelf, it may be count- 
ed at leaſt as fatal. We ſhall not here enquire, whe- 
ther what has been obſerved by Diemerbroek de 
Peſte, Lib. II. Cap. 3. might be ſuppoſed to have 
happen'd after ſuch a manner, namely, that the 
Fumes of Soap with which Linnen was waſhed, 
might have brought the Plague into the Houſes of 
Nimeguen, and have render'd the Air of that 
Town contagious; tho? it is well known, that the 
Ingredients of which that Matter is compoſed, 
have nothing peſtilential in them. This is hardly 
to be doubred, that when the Subterraneous Fires 
in the times of Earthquakes have filled the Air 
with many Exhalations, thoſe Exhalations them- 
ſelves, or their Union and Co-operation upon o- 
ther Particles of the Air, have often produced 
contagious and other Epidemical Diſtempers. 

Thus we alſo ſee that great and pernicious Poi- 
ſons floating in the Air, being joined to other Mat- 
ters, do thereby loſe their pernicious Qualities. 
And the Chymiſts know very well, that how often 
ſoever the aforementioned Sublimate is exhaled or 
raiſed up into the Air, it will {till remain a deadly 
Poiſon: But if one take anequal weight of Salt of 
Tartar, and mix 1t therewith, and then evaporate 
both together,theirPartswill unite themſelves in the 
Air, and loſing their poiſonous faculty, will produce 
a Medicine call'd Mercurius Dulcis, which is "uy 
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ood in many Caſes. Some aſcribe it to the ſame 
auſe, that the Plague ceaſes at Grand Cairo as 

ſoon as the River Mie begins to ſwell; ſo that 
whereas the very Day before there might die 00 
Perſons, the very next Day there would not per- 
haps die one, according to the Relation in Sandy's 
Travels, Lib. II. The above-mention'd Mr. Boyle 
confirms the ſame by many Inſtances. 

That Gentleman has likewiſe taught us expe- 
rimentally, that fluid Bodies may be changed into 
ſolid ones in the Air; for Example, mix the Spi- 
rit of corrupted or fermented Urine with Brandy, 
which has not been entirely ſeparated from its 
Water, and ſetting it over the Flame of a Lamp, 
or ſome other more gentle Heat, the Fumes al- 
cending from thence will be turn'd into a ſolid 
Body in the Air, appearing at the top of the 
Glas like a fine white Sublimate, notwithſtanding 
that before the Diſtillation each of them was a 
liquid Matter. 

It is not our Deſign in this place to enquire ſo 
ſtrictly, whether the above-mention'd Phænomena 
at Nimeguen and Cairo, were rather to be aſcrib'd 
to a Precipitation or Coagulation, which ſome of 
the aſcending Particles might produce in the Air; 
but that ſomething of the like nature may happen 
in the Air, whether by Conjunction or Separation, 
ſeems to be maintainable in ſome manner, from the 
Obſervation of the Profeſſor Schagt at the time of 
the Sickneſs at Leyden, of which mention has been 
made before in Contemplation VII. and that which 
has been related to me by a curious and obſervin 
Gentleman, ſeems to confirm the ſaid Opinion, 
which he ſays was commonly known to all the In- 
habitants of London at that time; namely, that in 
the dreadful Peſtilence of the Year 16657, thoſe 
Coffee-houſes that were continually fill'd with the 
$204k of Tobacco, were almoſt the only places that 
eſcaped the Infection. I ſhall 


100 5 | 
WY! 
„ 


424 The Religious Philoſopher. 

I ſhall not pretend to determine, whether what 
we have juſt now mention'd muſt be underſtood 
to happen after the ſame manner, as when a good 
quantity of Sublimate is diſſolved in Water, and 
when into the ſame Liquor, which is very poiſon- 
ous, Salt of Tartar likewiſe diſſolved in Water is 
poured, ſo long, till a reddiſh Powder is pro- 
duced and finks down to the bottom, or, accord- 
ing to the Chymical Term, is precipitated; after 
which it will appear, that by the Operation of 
theſe two Matters upon each other, all the Poiſon 
of the Sublimate will be done away: Or, whether 
it may be ſuppoſed to happen in Conformity to 
that other Experiment, and the Conſequences 
thereof, in making of Mercurius Dulcis, as has been 
obſerved above. Our main Deſign in all this has 
been only to ſhew, that upon conſidering the 
whole Matter, we ought to ſuppoſe this Globe of 
Earth, with its ambient Air, not only to be a Ma- 
thematical Machine, (which may be proved by 
other Experiments,) but even a great Chymical La- 
boratory, in which the Air repreſents a Recipient, 
in which thouſands of Kinds and Differences of 
exhaling Particles are collected, either by ſubter- 
raneous Fires, by the Heat of the Sun, or by ſome 
other Cauſes; or otherwiſe, as a Menſtruum and 
Diſſolvent, which being poured out upon innu- 
merable Matters, extracts and unites to itſelf va- 
rious Particles from each of them: And thoſe Par- 
ticles being mingled with the Air, may variouſly 
operate upon each other, according to their diffe- 
rent Natures and Properties. 
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S ECT. XII. Conviftions from the foregoing Ob- 
| ſervations. 


BE TORE we proceed any further, in caſe any 
body, be he who he will, that has formed a juſt 
Notion of this Conſtitution of the Air from hat 
has been ſaid already, and knows what an in- 
finite Number, not only of the ſame, but even of 
different Kinds of Particles, do occur in the Air; 
after how many various manners they unite with 
each other; how from their Conjunction, from 
their Diviſion or Separation, and otherwiſe, ſo 
many pernicious and fatal, as well as wholſome and 
uſeful Effects may reſult; I ſay, if beſides all this, 
he is aſſured, that without Air neither Animals 
will live nor Plants grow, can he ſit down caſy 


under a Perſuaſion that all things do thus come 


to paſs either by Chance, or by mechanical Cau- 
ſes, entirely ignorant of what they are doing, and 
without any Wiſdom or Deſign? And that with- 
out an infinite over-ruling Power and Providence, 
this real Chaos, or confuſed Maſs, ſubject to ſuch 
an unſpeakable Number of Alterations, by the 
Multitude and diſagreeing Properties of its Parts, 
could have been adapted for ſo long a Time, and 
ſtill continue ſo to preſerve alive ſo many thouſand 
Animals and Plants, and to furniſh all that is par- 


ticularly neceſſary to every one of them, with ſo 


vaſt a Variety? And can he imagine, that it is 
to be afcrib'd to any thing but a Divine Direction, 
ſurpaſſing all Underſtanding, that theſe things do 
not fall into the utmoſt Confuſion? Vea, can he 
poſſibly, with all his Wiſdom, form any juſt Idea 
thereof? how from ſuch a confuſed Mixture of all 
kinds of things as the Air is, and among which 
many indeed are ſerviceable and uſeful, but like- 
wiſe many others, both prejudicial and even con- 
tagious 
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tagious and fatal; I fay, that each requiſite Par- 
ticle can diſcharge its Function in its Place, and 
all the bad ones be prevented from doing harm, 
were it not that the ſupreme Will of our adorable 
Ruler did herein exert its Wiſdom and Power. 


SecT. XIV. The Inviſibility and Inſipidity of the 
Air very uſeful. 


T x aforeſaid Wiſdom and Goodneſs of Gon 
has often occurr'd to me with great Aſtoniihment, 
when I conſidered, that he has been pleaſed to 
ſubject to our Senſe of Seeing, Fire, Water, Earth, 
Sun, Moon, Stars, and almoſt all other Creatures, 
excepting only the Air, which though we can feel 
well enough in Winds, and other Caſes, yet he 
has thought fit to render inviſible to us. And 
yet, how does almoſt every Man tremble, when 
he ſees the Vapours, and other active Particles 
therein, gathered together in dark Clouds, and 
threatning us with Thunder and Lightning, with 
Storms and Tempeſts? 8 

Again, If any one ſhould be obliged to drink 
the Waters of Fens and Marſhes, of Ditches and Ken- 
nels, mix'd with Dirt and Naſtineſs, tho' perhaps 
not otherwiſe pernicious, how loathſome would 
it appear to him ? Or if he ſhould meet in it any 


of the Spaun of Serpents or Toads, tho' there were 


not enough thereof to poiſon him, yet with how 
much Fear and Terror would he take the Cup in- 
to his Hands? And what pains would he take to 
ſeparate what was pure and wholſome from this 
dreadful Compoſition? Now, if in the ſame man- 
ner all the Filthineſs thar is to be found in the 
Air, all the exhaling Particles from foul and 
naſty Places, all the Vapours from ſtinking Puddles, 
or from rotten Carrion, or dead Carkaſſes, all the 
aſcending Steams from poiſonous Minerals, and 
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contagious Animals or Plants, all the diſagreeable 
Effluvia from the Bodies of Men and Beaſts, and 
whatever elſe of other Infections in the Air might be 
added hereto : I ſay, if all things were ſet before his 
Eyes in the ſame manner, would he not loath and 
nauſeate the very fight of them? The ſame would 
certainly befal him, if he were capable of ſeeing 
with his Eyes, the Air that he muſt conſtantly 
breathe, fill'd with ſo many impure and unwhollome 
Particles; would he not live in a continual Fear of 
being poiſon'd by them? Would henotemploy all 
the Powers of his Mind, even till he was tired, 
to find, if it were poſſible, among ſuch a loath- 
ſome heap of diſagreeable things, ſomething that 
was clean, and could be ſuck'd in without nauſea- 
ting? Should we not ſee Rich Men offering more 
Money for Places where the Air was pure and 
wholſome, than they now beſtow for ſtately Houſes 
and Country Seats? Now it has pleas'd the gra- 
cious Director of all things ſo carefully to provide 
againſt theſe Inconveniences, (that what befals us 
every Moment of our whole Lives, namely, the 
Inſpiration and Expiration of Air, might be per- 
form'd with pleaſure, or, at leaſt, Without pro- 
ducing in us any diſagrecable Senſations,) as to 
render inviſible to us, that Air which would o- 
ther wiſe ſer before our Eyes a perpetual Swarm of 
deteſtable Objects; and by this means only (tho 
they ſhould not be dangerous to our Health or 
Life,) releaſe us from inceſſant Cares and Fears, 
of drawing into the Lungs by the Mouth and 
Wind- Pipe ſuch a quantity of odious things. X 
The like Averſion and Dread of ſo many Particles 
floating in Air would befal us, but in a much 
higher Degree, if they ſhould become ſenſible ro 
our Taſte. Ought not then every Man to acknow- 
ledge his Obligations to the Wiſdom and Mercy 
of the great Ruler of this World? Who, tho' he 
| cauſes 
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cauſes us to hear this compounded Air in Flutes 
and Organs, to feel it in Minds and Storms, and to 
ſmell it too in many Caſes yet, that he might not 
make us miſerable, has form'd it after ſuch a man- 
ner, that notwithſtanding its being impregnated 
and laden with ſuch a Diverſity of Parts it can be 
neither /eex nor taſted, except in ſome particular 
and very rare Caſes; by which an Atheiſt may 
be convinc'd, that he who brings this about, does 
it of his free Will and Pleaſure; but by no means 
can it be ſaid to be thus order'd by neceſſary Con- 
ſequences, and much leſs by Chance. According- 
Iy we find, for inſtance, that when an Apothecary 
has pounded a good quantity of Aloes, and that 
the fineſt Parts thereof fly up, and mingle them- 
ſelves with the Air, their Bitterneſs diſcovers it- 
{elf to the Taſte of thoſe that ſuck in the Air: And 
to ſhew that the Air is likewiſe in its own Na- 
ture viſtble, we need only compreſs a good quan- 
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tity thereof together in an Air-Pump, and then 4 
let it out again as quick as we can, and it wil. 
preſently ſhew itſelf to our Eyes like a Fog ot 
Mift. © 
SecT. XV. The Obſervation of Meteors reſumed. - 

Bur to return to the Meteors : If weſhould at- „ 
tempt to ſhew the Cauſes thereof fully and clear. | 
ly, we muſt do it by a Number of Natural and 4 
Chymical Experiments, which might be render, 
analogous and uniform to the ſame in little: 4 
But this would engage us in too large a Field; we 
ſhall however produce ſome few, to ſhew how the 4 
fame are generated in the Air, without pretending g 


that they may not come to paſs many other ways; 
for as ſome of theſe that are now known to u 
were hid from the Ancients, ſo perhaps ſome may 
be difcover'd by our Poſterity, of which we art 
Hitherto ignorant, SECT. 
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SECT. XVI. and XVII. Mifts and Fugs produced 
by many Exhalations, and by the Rarefattion of 
the Air, ſhewn experimentally. 


To ſay ſomething firſt of M/s and Fogs - It is 
plain from what has been ſaid, that unſpeakable 
numbers of watry Vapours and other Exhalations 
do mingle themſelves with Air, by which they ren- 
der it thick, and untranſparent or dark: As firſt, 
when they ariſe in too great a Quantity, and are 
ſo cloſely compreſſed together, as to fill the Air, 
and to obſtruct a free Paſſage of Light. In the ſame 
manner we ſee in Chambers, where the Smoak does 
not go directly up the Chimney, as alſo by the 
thick Steams of boiling Water in Kettles, the Air 
render'd in ſome manner untranſparent and foggy : 
The ſame happens by the numerous Vapours that 
| ariſe in cold Weather in Winter, and here in Hol- 
land, upon the breaking and opening the Ice. 

The ſecond way of producing Fogs and Vapours 
is, when the Air is more rarified than uſual, and 
thereupon becoming lighter, is no longer able to 
balance the more heavy watry Vapours, and to 
keep them floating in its own Region. A plain 

Inſtance thereof we may ſee in Tah. XIV. Hg. . by 
taking ſome of the Water out of the Glaſs Globe 
AB (from whence the Air was firſt exhauſted, in 


order to fill it by the ſpouting in of Water, as 

N has been ſhewn before on another account in Con- 
© eenplation XVII.) and then faſtening or ſcrewing it 
le. on to the Air- Pump at D, fo that the very ſmall 
wy quantity of Air that remain'd in it at 8, will ap- 
Ke. = pear above the Water N P R; after which, a Va- 


cuum being made in the Pump, the Cocks Eand K 
mult be open'd; by which means the Air, which 
at & gravitated upon the Water NP. mceting with 
no Reſiſtance, will drive it down towards the Pump, 


and 
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and ſo the Space A N P becoming larger, the Air 
that is in it will be likewiſe more expanded or 
rarified. Now, as it does alſo become lighter 
thereby, the watry Vapours in it will fink down, 
and produce a viſible and whitiſh Fog in the Globe, 
and many times little Clouds, exactly mimicking 
thoſe that we ſee in the open Air. But theſe Miſts 
and Clouds, upon the Re-admiſſion of the Air 
QWR thro” the Water, and by the Increaſe and 
Compreſſion of the Air at 8, do immediately diſ- 
appear again, and the ſaid Air at S as ſoon 
recovers its former Tranſparency; and ſo, toties 
quoties, hecomes foggy and cloudy when it has an 
Opportunity of dilating itſelf, and of forcing the 
Water out of the Globe upon exhauſting the Air; 
and again becomes clear and tranſparent, upon the 
letting in of freſh Air: So that clear and foggy 
Weather may be as alternately repreſented as often 
as you pleaſe after this manner; and even when 
there remain watry Vapours enough in the Air, 
this may {till be produced, provided the Bubble be 
but a little moiſt within, tho” altogether empty 
of Water. 


SECr. XVIII. Reflections and Obſervations upoi 
the ſame. 

Wet have made theſe Experiments very frequent: 
ly, and from thence obſerv'd; Firſt, that theſe Va 
pours, when the Air appear'd heavy in a Barome 
ter, were not ſeen at the firſt Pumping, nor dill 
ſhew themſelves ſooner, till after ſome Expanſion 
of the included Air, it became lighter and thinner 
Secondly, This Experiment did not ſucceed wel 
when the Water and Air were cool; probably, be 
cauſe there were not watry Vapours enough mix. 
ed with the Air: Wherefore hot Water, in a lit 
tle Glaſs Veſſel (Tab. XIV. Fig. 4.) MN, being 
placed under the Bell, preſently fill'd the Air * 
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the Steams which exhaled from it, but upon the 
admiſſion of freſh Air, vaniſhed as before. 

It was likewiſe obſerved at another time, that 
no Miſt appearing in the Glaſs Globe in cold 
Weather, upon making a Fire in the Room, and 
the Air in a Thermometer ſhewing itſelf warmer, 
we renewed our Pumping a little while after, and 
| the Fog became any ar viſible. Thirdly, We 

found likewiſe, that the Miſt which had been thus 
produced in. the Glaſs ſubſided by degrees, and 
the Glaſs became clearer, without admitting freſh 
Air into it: As alſo, Fourthly, That theſe Miſts, by 
letting in freſh Air upon them, and by the Wind 
which the fame produced, being put into Motion, 
occaſion'd an. agreeable Repreſentation of the ir- 
regular Courſe of the Clouds in the Air in the time 
of Storms and Tempeſts. | 
I Qhaye related this Experiment ſomething the 
more particularly, becauſe it did not always ſuc- 
ceed, and foraſmuch as it ſeem'd to give us a great 

deal of Light into the Nature of Miſis and Clouds. 
No that the natural Miſts, and Fogs, and 
Clouds are of the ſame kind with theſe artificial 
ones, ſeems deducible from hence, that moſt com- 
monly when the Air loſes its Clearnefs, and be- 
comes more dark and obſcure, the Mercury in the 
Barometers deſcends, and ſhews thereby that the 
Air is become lighter... | EI 

I have likewiſe often obſerved with Aftoniſh- 
ment, that when the Air appeared clear all.above 
and round about us, in a very ſhort while after, 
the whole Heavens grew dark and were cover'd 
over with Clouds. Whether this may be deduced 
from a ſudden thinning of the Air, (becauſe we 
know of no other Reaſon beſides, that in ſo little 
a ſpace of time can operate fo quick over the 
whole Face of the Heavens) I leave to others. 
The Barometer may be compared therewith. 

Vor. II. Ge SECT. 
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SECT. XIX. An Experiment to prove that Miſts 
and Fogs may be produced by Efferveſcences. 


Thirdly, Another mannerby which the Air may 

be render'd foggy, will appear by an Experiment 
made with two little Glaſſes or Phials containin 
an ounce each; one of which being almoſt filled 
with Spirit of S$al/-petre, or Aqua-fortis, or elle 
with Spirit of common Salt, and rother with 
that of Sal Armoniac; put the Mouths of both the 
Bottles near to each other, and you will find, that 
the Exhalations of both being mingled in the Air, 
will produce a viſible Smoak or Miſt, which, if 
the Bottles be placed far enough aſunder, cannot 
be obſerved in either of them. 

Nov that this way of Eferve/cence, as the Chy- 
miſts call it, is brought about by the reciprocal 
Action of their Particles in the Air, will be readily 
allowed by any one that ever ſaw the Efferveſcence 
or Fermentation that is cauſed by pouring one of 
theſe Liquors upon the other. | 


SECT. XX. An Experiment proving the like Ef- 
fect by Precipitations or Separations. 


. Fourthly, We learn another way from Chymiſtry 
of turning clear and tranſparent Liquors oftentimes 
into a thick and troubled Matter, by Separation or 
Precipitation: Thus Sublimate or Vitriol diſſolved 
in Water, and filtrated thro” a Paper, does yield a 
clear Liquor; but pour into it cither Salt of Tar- 
tar or Pot-aſh, likewiſe diluted in Water, both of 
which are tranſparent, and you will preſently fee 
ſome Parts of the firſt Liquor precipitated or ſe- 
parated from the reſt; by which means the Li- 
quors will loſe their Clearneſs, and be changed in- 
to a dark and thick Subſtance, 


W he- 


GG Oo oO 


— 2 


— wen — 2 2 2 


. ˙ð1W. 1 ˙ 1 ᷣ MY TER m2” _ Tﬀe& @* _ 


The Religious Philoſopher. 433 


Whether this has alſo a place in ſome of thoſe 
that People call Stinting Fogs, I ſhall not enquire 
any farther here: this 1s certain, that thoſe Stenches 
have often a great affinity with that which we diſ- 
cover in making Mile of Sulphar, or the Golden 
Sulphur of Antimony. 5 

To prepare the laſt, they uſe to boil in Water 
the Sulphur of the Regulus of Antimony mingled 
with Salt of Tartar in the Fire, and to filtrate the 
ſame thro? a Paper, fo that there proceeds from it 
a clear Liquor of a reddiſh Colour, and without 
any Smell; but putting in ſome Drops of Vinegar, 
a grievous Stench ariſes from it, and the Liquors 
become thick and untranſparent; until there ſub- 
ſides from it an Orange- colour and Ycllowiſh 
Powder, which is the Golden Powder, and then 
both the Liquors become clear again. 

I have often thought with my ſelf, whether 
there were not ſomerhing like this in the Air, 


which by way of Precipitation might produce 


thoſe Stinking Fogs; Firſt, by reaſon of the like- 
neſs of the Scent; and Secondly, becauſe I have 
oftentimes obſerv'd upon the Days ſucceeding 
theſe Fogs, a Reddiſh or Orange-colour Scum, 
very like that of the above-mention'd Golden Sul- 
phur, upon ſtanding Waters; which before thoſe 
Fogs happen'd, were not to be found there. But 
J leaye all this to further Enquiries. 


SECT. XXI. Fogs are Clouds, 


AFTER having treated of Foggy and Miſty 
Airs, it does not ſeem neceſſary to ſay any thing 
more about Clouds; becauſe it is very credible, 
that what we call here below Miits and Fogs, 


when raiſed up higher in the Air, do compole the 


Matter of Clouds; inſomuch that a Cloud is no- 
thing but an exalted Fog; now that this is ſome- 
Ce 2 thing 
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thing more than a bare Suppoſition, appears from 
Experimental Trials made by many People, who 
having climbed up high Mountains, met with 
thick Fogs in their way; but when they were ar- 
rived to the Top, they obſerved the ſame floating 
under them like great and white Clouds. Yarenui 
gives us a particular Relation thereof in his Geo- 
graphy, Lab. I. cap. 19. S. 41. 

The ſame is aſſerted by that great Examiner of 
Nature, Mr. Mariotte, in his Diſcourſe Da Move- 
ment des Kaux, p. 19. That climbing up a Moun- 
tain, at one place he was in the middle of a Fog, 
which whilſt he was below at the Foot of the 
ſame Mountain, appear'd to him like a Cloud. 

Another common Experiment may be made 
when Gunners are trying their Cannon, by diſ- 
charging ſeyeral Pieces at once: Now every one 
knows that the Smoak thereof ſeems to thoſe that 
are under it like a Miſt in the Air; and fo it ap- 

ar'd to me and others that were in the Boat 
with me, between Amſterdam and Buikſlort, like a 
black Cloud driving loftly on; eſpecially, after 
it was carried by a gentle W ind, that did not ſcat- 
ter it, to a good diſtance from the place where it 
was diſcharged, and raiſed up higher in the Air, 
So that likewiſe it ſeems deducible from hence, 
that it is not always watry Vapours, but alſo o- 
ther Particles and Exhalations of which the 
Clouds are compoſed ; concerning which, as alſo 
of the Rains and Dews proceeding from the 
ſame, and other Meteors properly belonging to 
Water, ſomething more ſubſervient to our Deſign 
ſhall be mention'd hereafter in our Contemplation 
upon Hater. To proceed, 
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SecT. XXII. Wind and its Uſefulneſs, and Con- 
vittions from thence. 


AmonGs the moſt common, but not the leaſt 
wonderful Motions of the Air, Mind has the prin- 
cipal place. Now 1t is known to every one, that 
the Wind is a flood or a ſtream of mov'd Air, in- 
ſomuch that it wants no farther Proof after ſo ma- 
ny Experiments; only let us obſerve here firſt in 
general, that it is ſomething, which after a very 
ſublime manner, ſhews the Power and Goodnels 
of the great Creator. 

They that have ever read of, or tried the dreadful 
Force of Storms and Tempeſts, of Hurricanes and 
Travadoes, will be ſufficiently convinced of the Re- 
ſiſtleſs Power of the Wind. But Cuſtom makes us 
contemplate this great Wonder withour any Emo- 
tion. But if there ſhould be ſtill any one ſo wretch- 
ed as not to learn his Obligations of Thankfulneſs 
to the Great Giver of all Things from theſe his 
Works, let him for once ſuppoſe with us, that 
there was no ſuch thing in the World as Wind or 
Motion of Air, but that it remained in a perpe- 
tual Stagnation quite round the Globe, like a 
Pond or Lake of thin and dead Water. Muſt he 
not then own, | 

Firſt, In caſe that what was raiſed up in the 
Airſhould remain in the ſame place, without bein 
carried elſewhere, or ſo long at leaſt, till it grew 
lighter, and ſo aſcended, or heavier, and then de- 
ſcended; (to ſay nothing of Cities and Coun- 
tries, Which after Earthquakes might be viſited 
with ſad and fatal Diſtempers by the Corruption 
of the Air) that great trading Towns and popu- 
lous Places, where the Smoak of ſo many Fires of 
Coal, Turf or Wood, the Vapours of ſo many ſtag- 
nating Waters, the Stench of ſo many impure 

Ce z Places, 
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Places, and thouſands of other kinds of Exhalations 


. proceeding from Men, Beaſts, c. did continual 


and inceſſantly fill the Air; and the whole World 
too, would ſoon be one univerſal Church-yard and 
Burying-place for all its Inhabitants would ſoon 
periſh, were it not that by the help of theſe W inds, 
io exceeding neceſſary towards the ſupport of all 
Living Creatures, freſ Air is continually derived 
to them from the Hills and other Healthy Places 
round about them; and the unwholſome and in- 
fectious Vapours driven from thence, and diſſipa- 


ted in the vaſt ſpace of the Atmoſphere. . And can he 
that obſerves all this, perſuade himſelf to believe 


that Winds are merely accidental, and that he owes 


no Thanks for this great Benefit to him that made 
the Winds? ? | 


Secondly, If this is not enough to convince an 
Atheiſt, yet he certainly knows, that if the Va- 
pours drawn from Water were to fall down in the 
ſame place from whence the Sun had raiſed them 
up, moſt of em being exhaled from the Sea, would 


likewiſe fall down into it again; and that the dry 


Land, Fruit- Trees and Plants, would never be able 
to ſhare in their Moiſture. Moreover, the Courſe 
of Rivers running from inland Countries and Re- 
gions remote from the Sea, into which at laſt they 
diſcharge themſelves, would likewiſe in time be 
partly or wholly dried up: Infomuch that Dews, 
Rains and Inundations of Rivers, that render the 
Earth fruitful, failing all together, would make it at 
laſt unfit to feed and keep alive, by its Producti- 
ons, Men and other Creatures that dwell upon it. 
; Now this entire Deſtruction of almoſt all that 


breaths upon the Earth, is ſolely prevented by the 
Winds: By Means of which thoſe watry Va- 
pours, that do moſtly ariſe from the Sea, are car- 
ried to dry Places, that they may there deſcend in 
Rains, Dews, Snows, and other Meteors, and 
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ſupply for the moſt part the refreſhing Streams of 


Brooks and Rivers with continual new Matrer. 
Now if ſo many Men, ſo many Beaſts, ſo many 
Birds, ſo many Fiſhes, and fo many thouſands of 
Trees and Plants, were made without Wiſdom and 
Deſign; Can any one ſay, without the Contra- 
diction of his Conſcience, that the Winds, for want 
of which all of them would in a little time per iſn 
by the. failure of their Suſtenance, are thus made 
accidentally and without any determinate Purpoſe 


of our great Preſerver? Would he ever dare to aſ- 


ſert the ſame of fo inconſiderable an Inſtrument as 
even a Watering-pot, wherewith we refreſh the 
Plants and Flowers of our Gardens? And ſeeing 
that ſuch a thing was adapted to convey a little 
Water from {ome adjacent Well or Brook into a 
Garden, and there regularly to ſprinkle the Parts 
thereof; would he dare to maintain, that even 
ſuch a contemptible Veſſel was made without any 
Defign of the Artificer? But if not, how can he 
expect to pals for a rational Creature, when he 
pretends to believe the ſame of the Winds, thoſe 
great Aqueducts and Watering- Pots of the whole 
Earth, and for that reaſon the Preſervers of his 
own Life, and that of all other Creatures? 
Thirdly, Now to paſs by the Obligations under 
which thoſe Men lie, that make ſuch great uſe of 
the Powers of the Winds to their Advantage and 
Pleaſure both; ſo that where there are no Rivers 
to turn Mills, they can apply theſe Streams of Air 
to the ſame Purpoſc: Can it be imagined, that 
the ſaid Winds are produced accidentally, when 
without their Aſſiſtance the Inhabitants of the 


World could reap no Benefit from any of thoſe 


Countries that are ſeparated from them by great 
Seas, nor enjoy any Communication therewith ? 
If ſuch Powers of the Wind, (by which great 

and heavy Ships are convey'd fo fwiſty from one 
C4 N Part 
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Part of the World to another; by which ſuch great 
Machines can be moved as ſhall ſuffice, with the 
Care of a few Men, to drain and keep dry fo ma- 
ny watry Lands, to ſaw and prepare ſo much 
Wood for Building) could be bought or hired with 
Money: Can any one believe, that beſides the Mer- 
chants, almoſt every body in the World would not 
be ready to contribute their Share, and to pay their 
Quota, that they might likewiſe partake of the 
good Things of other Countries, and of the bene- 
ficial Effects of Ships and Mills? Now the moſt 


gracious Ruler and Preſerver of all Things does ; 


hold this great and uſeful Power the Wind in con- 
tinual Readineſs for every Man that will embrace 
the Advantage of it, even for nothing, and with- 
out expecting any other Return than Thankfulneſs ; 
And all this he vouchſafes to do, that he may diſ- 
play his Wonders even to his Enemies themſelves, 
by a Matter that is inviſible; inſomuch, that if one 
had always lived in a place where the uſe of the 
Wind was never known, he could hardly be in- 
duced by the ſtrongeſt Argument to give any cre- 

dit t. ſuch a ſtrange and unconceivable thing. 
And can then an Atheiſt fit down contented, 
when he not only refuſes to acknowledge this Be- 
nefit (hut even blaſphemouſly denies with his 
Mouth the great Giver of all thoſe things, and if 
it were poſſible, would moſtungratefully blot him 
our of his Heart alſo ) which, by the Adminiſtra- 
tion of theſe Winds, happen to the Advantage of 
himſelf and all Mankind? Certainly, if the Winds 
vere produced by no other Cauſes than mere 
Chance, operating now this way and then ano- 
ther, ſuch à Man ought to be in a continual Fear, 
that the Air would become fatal and peſtilential, 
by ſtagnating and putrifying, and the whole Earth 
a Wilderneſs for want of Rain, and that he him- 
ſelf and all Living Creatures would periſh by Hun- 
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ger and Thirſt: And if the Winds were not beſtow'd 
upon Mankind as a Token of the Mercy of its Crea- 
tor, might not he himſelf draw this Conſequence, 
that he could not be able to eſcape the Power that 
exerts itſelf ſo terribly in the Winds, and at ſome 
time or other he would moſt juſtly feel the Effects 
thereof, as a Puniſhment for theſe his Blaſphemies? 


S ECT. XXIII. The Trade Winds and Monſoons. 


Ir muſt indeed be allowed, That if there be 
any thing in the World that theſe miſerable Fhi- 
loſophers may, with an Appearance of Truth, 
pretend to be accidental, it is the Wind, eſpe- 
cially after the manner that it moves and blows in 
theſe Countries; inſomuch, that it even gives a 
handle to that Proverb, by which if one would 
expreſs in the ſtrongeſt manner the Inconſtancy and 
Fickleneſs of another, we ſay, he is as changeable 
as the Wind. But to convince them, that even the 
Winds are far from being governed by a mere and 
variable Chance; let them enquire into the Expe- 
riments of Sea- faring People; and they will fee 
(and if Go be gracious enough to them, they 
will likewiſe be convinced, ) that the Providence of 
the great Governor has bound theſe Winds, which 
ſeem to us to come from all Corners of the World 
with ſo much Irregularity and Uncertainty, by as 
fixed and determinate Laws, as ever any Clock or 
Watch made by its Artificer. 

But not to ſpeak any thing more in Confirmation 
of what we have now ſaid concerning thoſe Land 
and Sea Winds, which vibrating like the Pendulum 
of aClock, do every four and twenty Hours blow 
backwards and forwards upon certain Coaſts, with- 
out which many Countries would not be able to 
ſubſiſt, nor many Voyages be made ſafely and con- 
veniently; there are — the changeable Winds 
that govern in our and other Parts of the World, two 

148 principal 
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principal and well known kinds of regular Winds: 
One of which does the whole Year round obſerve in 
a manner one and the ſame Courſe, always blowing 
from the ſame Quarter, without any Obſervation of 
any Return, or of any contrary Wind; and theſe 
arenam'd by Mariners and Geographers, Paſſage or 
Trade Winds. Thoſe of the ſecond fort are ſuch as 
they call by the Name of Monſoons or Mouſoons, (in 
Latin, Motiones) and theſe blow one half Year from 
one Corner, and then another half Year from that 
Quarter of the Heavens directly oppoſite. 
Without theſe Trade-Winds, how could they 
{ail upon the great Ocean? How could there hard- 
ly any Ship arrive at the Eaſ-Indies? Since at ſome 
Degrees North of the Equinoctial you meet with 
a South- Eaſt or Trade-Wind, which, being in a 
manner directly contrary, does perpetually reign 
there; and as near as a Ship can fail againſt or 
bear up to the Wind, as they term it, drives it 


upon the Coaſt of America, and to the Abrolhes; 


and whereas they endeavour to {teer their Courſe 
Eaſtward, they are obliged to make away fo far 
to the Weſt, that they may get out of the Reach 
of theſe Trade-Winds. Being come fo far, they 
are brought by changeable Winds to the Cape 
of Good-tope : From whence failing into the 38th, 
39th, and 4oth Degree of Southern Latitude, 
they meet with another Trade- Wind, which blow- 
ing almoſt contrary to the former, and to the 
Northward of the Weſt, (for which reaſon it is 
called the Weſterly Trade- Wind, ) carries the Ship 
to the Journey's End; and that too with ſo great 
a Force ſometimes, that according to the Obſer- 
vations which a very curious Mariner communi- 
cated to me out of his Journal, his Ship was dri- 


ven by this Wind above fo Leagues to the Eaſt- 


ward in the ſpace of 24 Hours. And when the 
Ships return from the Eaſt-Indies, the firſt 3 
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Faſt Trade-W ind is again ſerviceable to them, to 
carry them ſome Degrees North of the Line. 


S ECT. XXIV. Conviftions from the foregoing 
Obſervations. 


I mave often conſider'd with my ſelf the great 
Advantages that accrue. to the Duich from their 
travelling in Trek-Schuits, or Boats drawn with 
one or more Horſes; by which they. can in a man- 
ner, throughout the whole Country, compute ex- 
actly the Time required to paſs from one Place to 
another, let the Diſtance be what it will. 

Will now any Atheiſt, how obdurate ſoever he 
may be, dare to maintain, that thoſe who alone 
enjoy the Conyeniency thereof, are not the leaſt 
obliged to the Prudence and Foreſight of their Go- 
vernors for it, who have been pleated to appoint 


the ſame for the Publick Good, in order to render 


the Correſpondence of one City with another the 
moſt cheap and convenient to the Inhabitants? 
And that thoſe have moſt Truth on their Side, who 
affirm, that it is by mere Chance, or at leaſt 
without any View or Deſign, thar at every time, 
and as often as it is required, freſh Horſes are at 
hand to draw the ſaid Boats? 
Now if we were to uſe no other Arguments, 
might not this Conſtancy in ſuch uncertain and 
variable Motions as are thoſe of the Winds, con- 
vince every reaſonable Perſon, that the Creator 
and Ruler of all Things has thereby propoſed to 
himſelf certain principal Ends and Purpoſes? For if 
variable Winds and Calms ſhould indifferently reign 
in all Parts of the Ocean, what Computation could 
be made of bringing a Voyage to any fort of Con- 
cluſion? And how many unhappy Scamen being 
detained in theſe long Voyages by Calms or con- 
trary Winds, would run the riſque of periſhing 


Let 


with Hunger and Thirſt? 
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Let no body think that we carry this our Aſſer- 
tion too far; becauſe the great Cxeator of all 
Things, in order to ſtop the Mouth of theſe 
blaſphemous and deplorable Atheiſts, and to de- 
prive them of all Evaſions, and ſheltering them- 
{elves again behind a neceſſary Conſequence of ig- 
norant and natural Cauſes, has ſhown them that 
it was in his Power to have govern'd the Winds 
after a quite different manner; and particularly 
to have render'd the Seas impracticable and unna- 
vigable by Calms and variable Winds. 

For a Proof hereof, we ſhall make uſe of the 
Words of that great Mathematician, the preſent 
learned Profeſſor of Geometry at Oxford, Dr. Ed- 
mund Halley, who, after he had been a long time 
between the Tropicks upon the Iſland of St. Helena, 
and having made diligent Enquiry into the Na- 
ture of the Winds by all poſſible Means, informs 
us (as we find it in the Philoſophical Tranſactions, 
Numb. 183.) that about the Coaſt of Guinea he ob- 
ſerved many Calms and Tornados, which are ter- 
rible Winds that run round the whole Compaſs; 


and then he proceeds, Sect. 7. that between the fourth 


and tenth Degree of Northern Latitude, between Cape 
Verde and the Eaſtern Iſlands of the ſame Name, there 
7s a great Extent of the Sea, of which it might be ſaid, 
that there did not blow any, not even variable Winds at 
all; and that the Sea ſeem'd tobe condemn'd to a per- 
getual Calm, and was attended with dreadful Claps of 
Thunder, and Flaſhes of Lightning, and great Storms of 
Rain. The Winds that are there did only deſerve the 
Name of little uncertain Blaſts, ſhifting hourly, and be- 
fore they ſhifted becoming calm; ſo that ſeveral Ships 
before they could [ail 6 Degrees, or about 120 Leagues, 
were obliged to ſpend whole Months (Varenius, in his 
Geography, Lib. I. Cap. 21. $ 16. ſays three at 
leaſt; ) for want of a Wind. 


They 
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They that would be further informed of the 
Properties of theſe Winds, may meet with a great 
many Obſervations and Diſcourſes concerning 
them inthe Works of the learned Lord Bacon, Va- 
renius, Mariotte, and the fo call'd Sea-Charts or At- 
las; particularly all that relates to Trade- Minds 
and Monſoons, is very accurately deſcribed by the 
ſaid ingenious Dr. Halley, and may be found in the 
abovemention'd Philoſophical Tranſact. Numb. 183. 


src. xxv. Abrief Deſcriptionof the ſaid Winds. 


To form a general Notion of this, let an 
one place before himſelf a Globe or Map of the 
World, and view that Zone that is contained be- 
tween the Tropicks on each fide of the Equi- 
noftial, as Dr. Halley has repreſented it: They call 
it the Torrid Zone, by reaſon of the Heat. Here 
he will ſee, that the Waters of the great and ge- 
neral Ocean may be conſider'd as divided into 
three Parts, by the Intervention of Lands: The 
firſt is the Ethiopic and Atlantick Sea, between Afri- 
ca and America; to the Faſtward there lies the ſe- 
cond or Indian Sea, between Africa, the Indian 
Iſlands, and New-Holland; the third is the great 
South-Sea, or Mare Pacificum, extending itſelf from 
the MWeſtern Coaſts of America along the other ſide 
of the Globe, quite to the Philippine 1[ands. 

Now according to the Obſervations of Dr. Hal- 
ley and others, we find: 


I. That between the 7rop:cks in the Atlantict and 
Ethiopick, as alſo throughout the whole Sourh-Sea, 
there always blows an Eafterly Trade-Wind, 
which South of the Zq#uator is ſomething Souther- 
ly, and North thereof ſomewhat Northerly. ' 

II. That theſe Trade-Winds do not reach far- 
ther than to about 39 Degrees on both ſides of 


the Equator. 
III. That 
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III. That however there continually blows a 
South-Weſt Wind about the Coaſt of Guinea, 
upon the Land. | | 

IV. That in the Southern Part of the Indian- 
Sea the Wind blows always from the Eaſt or there- 
abouts, with as much Certainty as, in other Seas, 
So that a conſtant Eaſterly Trade-W ind, and 
which ſurrounds the Globe, is found at all times 
in the Places before-mention'd. 

V. But it is very wonderful, that on the North- 
ſide of this ſaid Judian- ea, the Winds which do 
one half of the V ear blow continually from the Eaſt, 
as in other Seas, turn again the following halt 
Year, and blow directly contrary from the Weſtern 


Parts of the Heavens; and theſe are called the 


Monſoons. As for the other Particulars of thoſe 
Winds, mention'd in the aforeſaid Quotations, 


ve ſhall paſs them by. 


SECT. XXVI. Tranſition io Experiments about the 
Poſſible Cauſes of the Winds. 


Ir will not then be neceſſary for us to make a 
great Shew, as ſome do, of the Knowledge we 
have either acquired our ſelves concerning theſe 
Winds, or have learned from other People: But 
it ſeems beſt to adore the great Director in his 
unſcrutable Ways and Works, as deſpairing ever 
to attain to Perfection herein. However, ſince 
a great many things appear to be ſufficiently 
known concerning the ſaid Winds (tho? it be ve- 
ry little in itſelf, with reſpe& to the Importance 
of the Matter,) to prove from thence the Wiſdom 
and Power of the Creator; that we may nor pals 
by all of them untouched, but furniſh ſome Op- 
portunity to ſuch as have any Inclination to make 
further Enquiries therein, we ſhall briefly propoſe a 
few Experiments, which haye bcen, and perhaps 

may 
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may {till be uſeful to many, cither for a Founda- 
tion, or at leaſt ſome Direction in their Thoughts 
and Diſcourſes about them. 
S ECT. XXVII. The firſt Experiment touching the 
Contra#ion of the Space in which the Air is contain'd, 


SINCE the Eſſence of the Winds conſiſts in a 
Motion or Protruſion of the Air from one place to 
another, it is certain, that whatever 1s capable to 


protrude the Air after ſuch a manner, is likewiſe 


proper to cauſe a Wind. Accordingly we find, 


I. That the Air may produce a Stream and a 
Wind when itis ſhutup any where, and the Place 
containing it is render'd narrower z whereupon 
being preſſed, it forces its way thro” all the Paſ- 
ſages it meets with, and thereby repreſents a Blaſt 
or Wind. | 

This we may {ce when a Man blows with his 
Mouth, or preſſes a Pair of Bellows, or in the ſud- 
den Fall of things that have any breadth in them, 
whereby they preſs the Air betwcen them and the 
God and driving it away on every fide, pro- 
duce a fort of a Wind. This way of generating 
a Wind was known to Hero Alexandrinus many 
Ages paſt, by making of a hollow Veſſel that was 
Air-tight, and had two Tubes, a great and a little 
one: Thro' the greater there runs Water with 


ſome Swiftneſs into the Veſſel or Ciſtern, which 


aſcending in the ſame, contracts the Space wherein 
the Air was contained, and ſo forces the faid 
Air with a Blaſt thro' the narrow Tube, by which 
means little Flutes, Pipes of Organs, and Figures 
of Birds are made to yield a Sound; to ſay no- 
thing of blowing Fires, and even ſmelting Metals 
in ſome Places after the like manner. 


SECT. 


446 The Religious Philoſopher. 


Sgr. XXVIII. The Second Experiment with 4 
hollow Globe or A olipile. 


II. Sou Philoſophers (upon obſerving the Ex- 
periments of heating a hollow Braſs Globe, ha- 
ving a little Orifice or Hole in it, and then throw- 
ing it into cold Water, to cauſe the Water to go 
into it, and afterwards making it hot again over a 
Fire, whereby the Vapours ruſh out like a violent 
Wind, ) have thought that the Wind does not ſo 
much conſiſt in a Motion or Protruſion of the Air 
as in watry Vapours, which this Experiment of an 
Aolipile or Wind-Globe confirms; and have there- 
fore endeavour'd to deduce all the Properties of the 
Wind for the moſt part from ſuch Experiments. But 
we ſhall not here enquire either into the Probability 

or Difficulties of their Hypotheſis. See the Figure 
of ſuch an Molipile, Tab. XXII. Tig. 3.1 


SECT. XXIX. The Third Experiment. The moving 
of ſolid Bodies through the Air. 


III. ANx OTHER manner of moving or produ- 
cing a Stream of Air, is by cauſing a Body to paſs 
ſwittly thro” it; foraſmuch as by that means the 
Air follows the faid Body with a great Velocity, 
and raiſes a Wind behind it. bo 

To make a very eaſy Trial thereef, one need 
only extend ones Hand, the Fingers being cloſed, 
and ſwiftly ſtrike upon the Air from one fide to the 
other; whereby one ſhall be aware that the fol- 
lowing Air ſenſibly blows againſt the opening of 
the Hand, eſpecially if you moiſten the tame with 
a little Water, for then you will more ſenſibly 
feel the ſame, * 

But to give a viſible Proof thereof, drop ſome 
little round Bullets from any due Height 558 a 
Bucket 


] 
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Bucket of Water; and as ſoon as they fall to the 
Bottom, you will ſee ſome Bubbles of the Air that 
followed 'em riſing up from the Bottom to the 
Top of the Water; inſomuch, that many times it 
the Bullets deſcend from a greater Heighth, and 
conſequently with more Swiftneſs, the Bubbles 
will even be as large as the Bullets. 

The ſame has been obſerv'd in the Force of the 
Wind, which ſome have felt to their Harm, upon 
a Cannon Ball's paſſing very near them, yet with- 
out touching them. 

Tiis the like fort of Wind, as ſome think, that 
is excited by the ruſhing of great Hail-ſtones, as 
they ſwiftly deſcend. 


SECT. XXX. The Fourth Experiment; Effer- 


veſcences. 


IV. Wx ſee a Wind likewiſe generated by 
mixing together two Efferveſcent Matters, and 
cauſing them to ferment; and it is the ſame thing, 
whether both of them be Liquid or one of them 
be a ſolid Body. 

Accordingly, if you throw Filings of Iron or 
Steel into Spirit of Salt- petre, or into Aqua- fortis; 
or if you mix with the Spirit of Sulphur, Sea-Salt, 
Copperas, or any other Acid Spirit, an Alcaline 
Liquor, ſuch as Spirit of Sal-Armoniac impregna- 
ted with Pot-aſh, or Spirit of Hartſhorn, Salt of 
Tartar, or Pot-aſh itſelf diſſolved in Water, they 
will produce a Fermentation with great Violence, 
and exhale a Stream of Air and Vapours out of the 
Mouth of the Glaſs or Veſſel that you put them 
in; of the Force of which Fermentation or Ebul- 
lition you will be the more ſenſible, if you ſtop the 
Mouth of the Glaſs for a little ſpace, whilſt they 
are working together; but you mutt not keep it 
{hut too long, for unleſs the Glaſs be very ſtrong, 
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Mixture) by mixing powder'd Salt of Tartar with 


; Force and Swiftneſs there will be a Wind and 
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it will burſt in pieces, as if Gun-Powder were 


kindled in it. ry 
We do not here enquire after what manner the Sn 
Wind is thus produced, being ſufficient to our W 
Purpoſe, that a Wind can be ſo made; and that F 
ſuch an Efferveſcence may be produced among the far 
like Particles, even in the Air itſelf, has been in fo 
ſome fort proved above in $. XIX. about Fogs. ne 
SECT. XXXI. The Fifth Experiment, by burning g. 
Fulphureous Bodies and Salt-petre together. ar 

St 

V. Sou Naturalifts are wont to add to theſe ſa 
Winds, the very violent and turbulent Protruſion th 


of the Air and Smoak that has been obſeryed by 
the mixing of Salt-petre with ſome Sulphureous 
Matters, and touching them only with a little Fire. 

After this manner, we ſhall ſee an Inſtance of it 
in mingling Antimony with Salt-petre, or (if we 
fear any danger from the Smoak ariſing from this 


the like quantity of 'Salt-petre, and then 1 it 
on Fire with a live Coal, or red-hot Iron; 

cially if you burn theſe Matters incloſed ina Veſ- 
ſel, out of which their Smoak may have a Paſſage 
thro* a Tube, as the Chymiſts do upon certain 
Occaſions: for then you will ſee with how much 


Stream of Air produced. 

Some ſuppoſe that the Hurricanes are generated 
in this manner, by the inflaming of ſome ſuch 
Matters in the Earth. Firſt, Becauſe of the great 
Force and Violence of them, which muſt proceed 
from a very great Velocity of the Air-Stream, 
which upon this occaſion is very remarkable. 
Secondly, Becauſe they do not laſt long, and com- 
monly not above 7 or 8 Hours. Thirdly, Becauſe 
they are obſerv'd to rule for the molt Part in cer- 
7 - _ tan 


The Religious Philoſopher. 449 
tain Places only. Fourthly, Becauſe (as we ſee in 
the aforeſaid burning Matters) the Streams of 
Smoak diffuſe themſelves on all ſides, and fo the 
Wind blows from all the Points of the Compals. 
Fifthly, Becauſe Earthquakes are often felt at the 
ſame time in the adjacent Places, and dead Fiſhes 
found floating in thoſe Parts of the Sea that are 
neareſt. 8 

Now that theſe Fires produced by Salt- petre and 
Sulphur, tho” kindled under the bottom of the Sea, 
are not extinguiſhed by its Waters, and that the 
Smoak thereof forces its way upwards thro” the 
ſame, may be eaſily accounted for by theFire-works, 
that perform their Operations even in the Water, 
where they will remain a great while without be- 
ing extinguiſhed, and from whence Men may ſee 
the Smoak of them aſcend. The ſame thing will 
appear as plainly, by kindling a little Squib or 
Serpent, as they call it, and throwing it into a Glaſs | 
full of Water, where you will perfectly ſee the 
Squid burning out, and all the Smoak of it riſing 
thro' the Water, inſomuch that if any Fiſh were 
there, tis likely they would all die. 

Whether this be the true or only the probable 
Cauſe of thoſe dreadful Winds which they call 
Hurricanes, we ſhall not enquire any farther here. 


Sk cr. XXXII. The Sixth Experiment, ſhewing 
that the Elaſtick Power of the Air being augment=- 
ed, produces Winds. | 


BesIDEs the foremention'd Cauſes of the Pro- 
duction of Winds, the great and principal Pro- 
perty of the Air does ſtill furniſh us with another; 
which, tho' unknown till of late Years, is yet 
elteem'd by many, and with great Appearance of 
Truth, in this Age, for one of the Cauſes of Winds. 
This has been ſhewn before in the particular Ac- 
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ſiſtance of the common and external Air, with 
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count which we have given of the Elaftick Power 
of the Air; by which it is continually endeavouring 
to dilate itſelf towards every Part, and where it does 
not meet with a ſufficient Reſiſtance, breaks forth 
with a great and ſwift Stream; inſomuch, that 
when we take away the Balance of Force, by 
rendring one of the two adjacent Airs ſtronger, or 
rother weaker, the ſtrongeſt always expands it- 
ſelf towards the weakeſt, and by protruding or 
driving it forwards, cauſes that Motion which we 
call Wind. | 


81 


VI. The Particles of the Air preſs upon one 
another in a Wind-Gun; by which means their 
Elaſticity is augmented; and we may ſee that it 
will drive out a Bullet, notwithſtanding the Re- 


ſuch Velocity as is now well known, to the A- 
mazement of many. | 

After the ſame manner, if you blow Air ſtrongly 
into a little Bottle with a narrow Mouth, and give 
it room to flow back again, you will find that it 
will ruſh out from thence with great Swiftneſs, 
tho! it was a long time in blowing in, only becauſe 
it is ſtrongly compreſſed within that narrow Space. 
Now whether certain ſorts of very violent Winds 
do ſuddenly exert themſelves like Guſts and Blaſts, 
after the ſame manner, becauſe two other more 
gentle Winds driving before them all the Vapours 
and Clouds in the Air, and blowing them againſt 
each other, do compreſs the interjacent Air, and 
diſpoſe it ſo as to break out with a great Swiftneſs, 
for want of a ſufficient Reſiſtance, we ſhall leave 
the further Enquiry to ſuch as think it worth their 
while, and may meet with Opportunities of ma- 
king it. 
I 
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SE Cr. XXXIII. The Seventh Experiment ; the 
Diminution or Weakening of the Air will produce 
the ſame Effet. 


VII. Now, as we have ſhewn from hence with 
how great a Velocity the Air can be protruded as 
it becomes ftronger in its Elaſtick Faculty, it be- 
ing thicker and cloſer compreſſed in the ſame 
Place; the ſame Velocity does likewiſe exert itſelf 
when the Balance of the Reſiſting Air only is ta- 
ken away either in whole or in Part, by diminiſh- 
ing the Quantity thereof in any Place. 

Thus we ſee when a Vacuum 1s made by ex- 
hauſting the Air, the common Strength of the ex- 
ternal Air forces in with very great Swiftneſs. Se- 
veral Experiments proving ſuch a ſtrong Blaſt, have 
been already quoted upon theSubject of Reſpiration. 
Thoſe who deſire to fee more Proofs may con- 
ſult the Machines of Meſſieurs Guerike and Papin, 
(Philo. Tranſ. Numb. 121.) with which in the pre- 
{ence of the Royal Society of London, the ſame Force 
and Noiſe was ina manner produced by the ruſhing 
of the Air into a Vacuum, as is uſually made by 
the compreſſed Air in a Gun being let our. 

However, if thoſe that have neither an Air- 
Pump, nor fuch Machines as theſe at hand, are 
defirous to make this Experiment, namely, that 
the Air forces itfelf like a violent Wind into a place 
where the internal Air is either much diminiſhed,or 
has very little Elaſticity in it: Let them take a Glaſs 
Bottle, firſt putting a little Water into ir, and tying a 
wet Bladder over the Mouth of it; ſo that turning it 
upſide down, there may be about the Quantity of 
two Fingers breadth of Water in the Neck of it; 
then turning the Bottle right again, that the Water 
may deſcend to the bottom of it, and the Neck 
remain empty: Let them make a little Hole in 
STS Dd 3 the 
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the middle of the Bladder with a Pin or Needle, 
and through the ſame fuck out the Air from the 
Glaſs, as ſtrongly as they can for ſeveral times; 
ſtopping the Hole at every turn with the Finger, 
that no Air may get in again. 

WM When this is done as well as it can be, let the 
Bottle be inverted again, fo that the Water may 
run into the Neck, and upon the Bladder ſtopp' 
with the Finger; upon the 7 of which 
Finger, the external Air, like a Wind, will ruſh 
into the Bottle thro' the Hole of the Bladder and 
the Water lying upon it, and riſe up to the Top, 
where the internal Air had been diminiſh'd and 
weaken'd by Suction. 

Now, if according to the Calculations of Ma. 
themaricians, the Air, which forces itſelf into a 
Vacuum, moves with ſo much Velocity, as to ad- 
vance 1305 Foot in a Pulſe or Second of a Mi- 
nute ; (See Philoſophical. ITranſactions) and accord- 
ing to the Obſervation of the accurate Mr. 
Mariotte, it is very difficult to withſtand, or 
advance againſt a Wind that moves 24 Foot in a 
Second; and that another, that runs 32 Foot in 
the ſame time, produces ſuch a Storm, as is ca- 
ble of tearing up Trees and overturning Houſes: 
(See his Diſcourſe du Movement des Eaux, p. 67, 
and 78. See likewiſe the ſaid Treatiſe lately dont 
into Engliſh by the ingenious Dr. Deſaguliers.) 
What Havock and Deſtruction of every thing 
might we not expect from the terrible Force of 
a Wind, which being above 40 times as ſwift, 
would, ſuppoſing it to act upon the ſame Bodies, 
exert 40 times as much Strength as the afore- 
mentioned Storm; eſpecially, if that Air which 
ſurrounds the whole Globe ſhould have the Op- 
portunity of diſplaying its Elaſtic Power upon 
any great Space that were almoſt or altoge- 
ther empty of Air? Now, whether ſuch a thing 

may 
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may be ſuppoſed to have ever happen d, and whe- 
ther Winds have been protruded after the like 
manner in the open Air, we ſhall not here enquire. 

But this however may be plainly inferr'd from 
what has been ſaid, that the Preſſure of the Air 
being enabled to exert itſelf with its utmoſt Force, 
would, by its exceeding Swiftneſs, produce moſt 
dreadful Effects; deſtroying every thing upon the 
Face of the Earth in a very little Space of Time, 
as has been already ſhewn in Contemplation XVII. 
by an Experiment of the Air's breaking a Glaſs, 
tho' the fame was far from being exhauſted of all 
its Air. 


SECT. XXXIV. The Eighth Experiment; Of 
producing Wind by Cold. 


VIII. W have ſeen that the above-mention'd 
Motion of the Air or Wind was produced by di- 
miniſhing the Quantity or Strength of the Air. 
Bur beſides this, there is another Caſe in which, 
tho' the Quantity of the Air be not diminiſhed, 
yer the Elaſtick Faculty thereof is weaken'd; 
namely, when one Air is only colder than another, 
which in every thing beſides may be like to the 
Firft : By which means alſo a Wind is genera- 
ted when the leſs Cold, and therefore ſtronger 
Air expands itſelf, and preſſes upon the more cold 
and conſequently weaker Air. 

Many Experiments proving the ſame, are well 
known to the Naturaliſts; and the Operation of 
the Thermometers, which are moved by Rarefa- 
ction and Condenſation of Air, do frequently ſhew | 
the ſame. 5 5 

But to give a very eaſy Proof hereof, you may 
try the following Experiment: Bind a wet Blad- 
der upon the Mouth CD, of a Glaſs Bottle FGCD, 
(Jab. XIV. Fig. 6.) after having pour'd ſo much 
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Water into it, as will not quite fill the Neck KC, 
when the Bottle is inverted. Then take a ſecond 
Bladder HK LI, cutting off the Neck of it in 
ſuck a manner, that the! Orifice H I may be ve 
large; then having made a hole in it at K L, the 
Neck KL CD will thereby go thro', and the 
Bladder at K L muſt be tied or twiſted very cloſe 
about it. After which, throwing in a handful of 
Salt, and one or two handfuls of Snow into the 
Bladder HIK L, upon the globular Part of the 
Bottle FG KL, ſtir the ſame together with a Stick 
or Spoon; when, as it is well known, the Snow 
will begin to melt, and the Air in the Bottle, 
which 1s encompaſſed with this Mixture, will be- 
come very cold; and the Water itſelf, if it were 
higher in the Neck of the Bottle than K L, would 
ealily be frozen, which might embarraſs the Ex- 
eriment, and for that reafon the Water ought 
not to be higher than AB, or below the Bladder 
K L. Now that the Air inthe globular Part of the 
Bottle FGKI, is weaken'd in its Elaſtick Faculty 
by this Cold; and that the exterral Air, which is 
not ſo cold, being enabled to act upon it, will ex- 
pand itſelf with greater Force, and produce a Wind 
blowing upon the colder and weaker Air at P, as may 
appear by pricking the Bladder CD with a great 
Pin at E; whereupon one may fee the Air forced 
through the Water AB CD, that is in the Neck 
of the Bottle, with a remarkable Velocity, like a 
Wind, up to the globular Part FG K L. 

This Experiment having been likewiſe tried in 
the great Froſt upon the 12th of January, 1709. 
\ *rwasobſerv'd, that as cold as the Air was then, yet 
\ by this Mixture, and by the greater Cold, it loſt 

\ {ill more of its Elaſtick Power; and the external 
Air being ſtronger, ruthing like the Wind thither- 

A ards, ſhewed that a great quantity of Air may 
be ſdueez d together in a cold Place. That which 
N 1 8 | might 
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might probably be inferr'd from this Operation of 


the Cold upon the Air, concerning Winds, ſhall 
be treated of in ſome manner hereafter. 


Sect. XXXV. The Ninth Experiment : Of Wind 
produced by Warmth. 


IX. Tu Operation of Warmth is directly con- 
trary to the foregoing, dilating the Air with 
greater Force, thereby producing a Current of 
Wind towards all the Places where it meets with 

no Reſiſtance. | 2247) 
This might likewiſe be ſhewn by the Thermo- 
meters, in which the Warmth expands the Air; 
but to repreſent it to thoſe that have no Thermo- 
meters at hand; Set again a Bottle, in which 
there is nothing but Air, with the Mouth turned 
downwards upon a Plate or Diſh, upon which 
you muſt pour as much Water as may riſe juſt 
above the Brim of the Mouth of the faid Bortle, 
and thereby prevent any Communication between 
the external and internal Air. Now if you hold 
a burning Coal, and move it round the globular 
Part of the Glaſs upwards and downwards, ſo as 
to warm the Air within it, you will fee that the 
rarified Air ruſhing out in little Bubbles berween 
the Bottle and the Plate, will produce a ſoft and 
gentle Wind. | | 
If you have a mind to ſee this Experiment con- 
firm'd with a ſtronger Blaſt, you muſt apply a more 
ſudden and violent Heat thereto as may be eaſily 
done, if you make ufe of a Bottle encompaſſed 
with a Bladder, (Tab. XIV. Fig. 6.) and leaving it 
open at CD, ſet it down upon a Plate, with Wa- 
ter, then pour hot Water upon the bottom of 
the Bottle FG, and all round it, with ſome Care 
leſt it burſt; this increaſed Heat will produce a 
ſwift Current of Air or Wind, made by the Air 
which ruſhes out as it is expanded. SECT. 
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S ECT. XXXVI. The Tenth Experiment : Wind 
produc'd by the Suſpenſion or Ceſſation of Warmth. 


X. Bur foraſmuch as by the driving out of the 
Air by Warmth, the ſame is diminiſhed in the 
Bottle, and therefore when the Warmth that had 
driven it out ceaſes, the expanſive Faculty will 
become weaker than it was before, whilſt there 
was a greater euer. of Air in the Glaſs, and 
whilſt it had a Communication with the ſurround- 
ing Air. It will therefore follow, that the exter- 
nal Air (having the ſame degree of Cold or Heat 
with that which was included in the Bottle, and 
was diminiſhed in its Quantity by the foregoing 
Warmth, ) will paſs more ftrongly that way, and 
ſo crowd itſelf into the Bottle with a returning 
Wind. One that underſtands Hydroſtaticks 
might demonſtrate the ſame in the precAling Ex- 
periments; foraſmuch as the Air within theBottle 
loſing its _ Heat, the Water will riſe up into 
the Neck of the ſaid Bottle from the Plate by 
the Preſſure of the external Air: But as this 
is writ for the ſake of the Ignorant, to make 
them even ſee the aforeſaid returning Wind, put 
into a Bottle again as much Water as will fill the 
Neck when it is inverted, thereby to render viſible, 
as above, the Diſcharge of the ſaid Wind thro? the 
Water; then hold the Bottle for a while over 
the Steams of boiling Water, to the end that the 
ſudden Heat may not burſt it, and finally put it in- 
to the boiling Water itſelf, till it be very hot, and 
the Air ruſhes out by the Mouth of it, which is 
open, as is done abovein$. XXV; then take a warm 
wet Bladder, and tie it as cloſe as you can upon 
the Mouth of the Bottle, and invert it ſo that the 
included Water may lie upon the Bladder; then ſet 
it by for a little while in the ſame Poſture, till _ 

ns 
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internal Air loſe its Warmth, and become equally 
cold with the external. Now if the Bladder be 
tied cloſe enough, the expanſive Power of the 
Air which is in the Bottle above the Water, will 
become weaker: than that of the external, becauſe 
the Quantity of the Air is diminiſhed, and is 
therefore more rarified : Wherefore in cafe the ex- 
ternal Air, which is ſtrongeſt, can opcrate againſt 
the other, it will be driven with a Current or 
Stream againſt the rarified Air; which may be 
diſcover'd by making a Hole in the Bladder with 
a Pin, whereupon you will immediately ſee the ex- 
ternal Air, like a Wind, riſing up thro” the Water. 

Now, whether from all theſe Properties of the 


ir, and from the Heat of rhe Sun operating there- 
upon, the Eaſterly Trade-W inds, and in ſome 


meaſure like wiſe thoſe that blow from the South 


in Spring and Summer, and from the North in 
Autumn and Winter, may be truly prov'd accord- 
ing to the manner of the modern Naturaliſts: 
Thoſe that are curious may enquire by conſulting 
them. | 


SECT.XXXVII. The Eleventh Experiment : Wind 
produced by the Motion of the Air upwards. 


XI. THERE is ſtill one other Motion and Cur- 
rent of rhe Air mention'd by Dr. Halley, in his 
Diſcourſe about the Winds, (See Philoſ. Tranſat. 
Numb. 18 3.) by which it acquires a Proceſs upwards; 
namely, when the Air, being rarified by Warmth 


or otherwiſe, grows thinner, and conſequently 


lighter in the ſame place than when it is compret- 
{ed and increaſed by Cold, (as it has been ſhewn 
upon other Occaſions) it follows therefore, that in 
caſe the Warmth deſcends perpendicularly from the 
Sun, there will be produced directly under it, a 
ſtrait aſcending Column in the Air, as far 


as 
2 


| 
' 
| 
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GC; then beginning, as at H, let the hot Point 
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as the great and deſcending Heat extends itſelf, 
in which Column the Air will be much lighter 
than that which is about it, and which has not ſo 
much Heat. Now if we look upon this thinner 
Air as Oil, and the ſurrounding colder Air as Wa— 
ter, every Body muſt own, that as a Column of 
Oilplac'd in the middle of Water does emerge, or 
is driven upwards, and according to the Laws of 
Gravity, diffuſes itſelf upon the Surface of the 
Water, the ſame Appearances will likewiſe hap- 
pen in this rarifhed Air. Dr. Halley uſes this Com- 
pariſon, to give us ſome kind of Notion, tho', as 
he owns himſelf, a very imperfect one, of the Mo- 
tion of the Air in the Monſoons. 

In order to ſupport theſe Arguments by Expe- 
riments, and to render in ſome manner viſible ſuch 


a Current and Wind produced in the Air, take a 


little Glaſs, EF KL, (Tab. XIV. Fig. 7.) about 


fix Inches high, and the Mouth of it between 


two or three Inches broad; ſet it upon a Table, 


then take a lighted Pipe of Tobacco, and put the 


Bowl of it in your Mouth, cloathing it with Pa- 
per, if it be too hot, and put in the little End of it 
at I or K, upon the bottom of the Glaſs, and blow 
the Smoak of it as hard as you can into the Glaſs, till 
it comes very thick out of the Orifice EF, and filling 
the Glaſs, renders it quite dark or untranſparent, 
which it will do very ſoon; then take the Pipe 
out of it, ſtaying till the Smoak in the Glaſs has 
in ſome meafure loſt the chiefeſt Part of its Mo- 
tion, and ſtands ſtill like a ſtagnating or gently 
moving Water, and repreſents a kind of a Super- 
ficies above at AB; then take a Nail G C, about a 
large handful in Length, and hold it with a Pair of 
Tongs a little above the Point C, or a little higher, 
(having firſt made it red hot for that purpoſe, ) and 
place it in a direct perpendicular Poſture, as at 


of 
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of the ſaid perpendicular Nail gently deſcend from 


H to C; and you will ſee as toon as the lame is 
come from H to C, or to the Superficies of the. 


Smoak AB, that the ſaid Air and Smoak will creep. 
along the Nail, and aſcend in a direct Stream 


from C to L; which eſpecially from C to D, or ſo 


far as it remains below the Brim of the Mouth of 


the Glaſs, will preſerve its Straitneſs; and ſome- 


times even as high as at L, when the Air in the 


Room is very ſtill, which otherwiſe is wont to 
ſcatter and diſperſe this Column of Smoak as ſoon 
as it riſes above the Brim of the Glaſs. To all 
which Circumſtances, as minute as hey are, you 
muſt carefully atrend, if you would make the Ex- 
periment with its requiſite Niceneſs. Now what 


has been ſaid before is made good by this Experi- 
ment. 


SECT. XXXVIII. Convictions from what has 
been repreſented about the Air in general. 


Now will any body deny, that the Wiſdom of 


our great Creator does in all theſe things far ſurpaſs 
the Thoughts of Men; who for fo many Ages has 


been pleas'd to make uſe of ſuch various Methods, 
and perhaps of many more too, to turn the Air into 
Winds; tho' it is very certain, that the Knowledge 
of moſt of theſe kinds of Winds, yea, of all that 
owe their Origin to the Gravity and Elaſticity of 
the Air, and perhaps too of ſuch as are produced 
by Heat and Cold, has been concealed till lately 
from the whole World; and who can tell but that 


thoſe that are ſtill hidden, may be reſerved for the 


Diſcovery of our Poſterity? 

Ar leaſt, a generous Philoſopher may learn 
from hence toentertain very humble Sentiments of 
his own Knowledge, and to ſee the Fallacy and 


Sophiſtry of thoſe frong Minds, who fancy they 
Y can 


— — 
— — 
—— ——— Ʒœ̈ñ—ẽ 


460 The Religious Philoſopher. 


can fathom every thing. Hrſt, Becauſe we have 


ſeen ſo many and ſo famous Naturaliſts in thoſe 


Times, treating with ſo much Certainty, and even 


with the Approbation of very learned Men, about 
the Winds; who, if the Experiments of follow- 
ing Years touching the Motions of the Air had 


been known to them, would have even been aſnam'd 


of the Conceit of their own Skill therein. Second- 
ly, Becauſe, as has been juſt now hinted, even in 


theſe our Times, in which the Grounds of the 


Knowledge of the Winds have been fo much aug- 
mented by new Experiments, the greateſt Mathe- 
maticians and Knquirers into Nature, that ſpeak 
ſincerely, have openly confeſs'd how far they ſtill 
are from attaining toa true Notion of theſe things. 

But if an unhappy Atheiſt cannot be yet brought 
by theſe Repreſentations of the Greatneſs of Go Dp, 
and of his own Meannels, to confeſs the Power of his 
adorable Creator; let him (if this may in any wiſe 
contribute to ſet him right,) I fay, let him with us 
contemplate the Globe of the Earrh Z F G, (Tab. 
XIV. Fig. 3.) and obſerve, that there are found 
upon the ſame ſo many human Creatures at F, ſo 
many Beaſts at M, ſo many Fiſhes at V, fo many 
Birds at X, ſo many Trees and other Plants at O, 
ſo many ſtately Palaces and other Buildings in 
Cities and Towns at P, ſo many Fires for the Uſe 
and Service of Mankind at Z, fo many Ships at N, 


which may paſs from one End of the World M, 


quite to the other G: And to ſay no more, let 
him ſeriouſly conſider all the Wiſdom and Art 
where with each of theſe things have been made 


after ſo wonderful a manner: Further, let him ſup- 


poſe all rhoſe Men and Beaſts to be without any 
ife or Motion; the Fiſhes diveſted of the Power 
of Swimming, the Birds of Flying, the Fire of 
Burning, the Trees and Plants of Growing; let 
him fancy all the Towns to be uninhabited, * 
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all Communication between the moſt remote 
Countries interrupted for want of Shipping: Will 
not the whole Globe of the Earth, with every 
thing that is upon it, appear to him a moſt me- 
lancholy and moſt frightful Wilderneſs? But now 
if any one ſhould come and tell him, and con- 
vince him too by ocular Demonſtration, that it 
was poſſible to endow a certain fluid and inviſible 
Matter ſurrounding this Globe with ſuch wonder- 
ful Qualities, that by means of the ſame ſo many 
Millions of Men, and other Creatures would live; 
that the Fiſhes which he now ſees floating upon 
the Water would ſubſiſt under them; that the 
Birds ſhould be able to fly, the Trees and Plants 
to grow for the Suſtenance of ſuch Creatures; that 
Fire would burn for the Preparation of Food, for 
Light, and a thouſand other Uſes; that Ships, tho? 
loaded with a moſt ſurpriſing Weight and Burden, 
would be carried to the remoteit Parts of the 
World, by the Strength of the ſaid inviſible Mat- 
ter; not to recount all the other Services that are 
render'd thereby to thoſe who inhabit this Globe z 
would he not, after having ſeriouſly weighed all 
theſe things, confeſs the Diſcoverer or Inventor of 
ſuch a Fluid to be wonderful wife? Or, could he 
imagine that this Matter, deſtined to ſo many 
different and important Purpoſes, was capable of 
acquiring by Chance, and without Wiſdom, the 
Properties neceſſary to produce, not only ſo many 
and ſuch great Things, but of ranging and diffu- 

ſing itſelf, of its own accord, quite round the 
World? And can he then continue to affirm the 
ſame of the Air, by which he lives, and from 
which he reaps ſo many Advantages, which does 
all chis, and much more ſtill? Eſpecially if his 
Knowledge extends ſo far as to be able to com- 
pare the Structure of Men, Beaſts, Birds, Fiſh, 
Plants and other things, (of which ſomething has 
2 been 
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been ſhown already, and more will be hereafter,). 
with the Air and its Operations, and from thence: 
obſerve with what mutual or reciprocal reſpects 

they have been created. r 
And if this do not yet ſuffice, ſince the above- 
mention'd Benefits of the Air do neceſſarily bring 
along with them this Inconvenience, that the, 
Force which was requiſite to make the ſaid Air 
uſeful in ſome of the caſes before mention'd, 1s no 
lefs hurtful in others; and would deſtroy or cruſh 
to pieces wholly, ot in part, moſt of the Buildings 
— other things; let him ſay whether he ſtill be · 
lieves that it iy meer Chance, and without any 
Deſign, that there is throughout the whole 
Expanſe of the Air fo wonderful an Equilibrium, - 
whereby every Creature that wants Air can fo 

ſafely. enjoy it; and at the ſame time, be ſecured 

ainſt its raging Powers by the ſame Eguilibriun 
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| Conviftions from the Meteors in 
N © particular. adv Tor 


W᷑x have dwelt long enough already upon the 
Mir and its Meteors; wherefore we ſhall-adjourn 
what we had to ſay about Thunder, Lightning, 
Rain, &c. till we ſpeak of Fire and Water. 
Let me only here ask our deplorable Philoſo- 
phers the following Queſtion: In caſe it is by 
Chance and without a wiſe Pirection that every 
thing happens in and about the Air, how can they 
without a mortal Dread contemplate the ſaid 
Air, and the leaſt Aſſemblage of Clouds and other 
Meteors therein, and not tremble when they 
think, that it is wholly accidental that the hun- 
der don't deſtroy them, the Ligbining conſume 
them, and che Bail: Gone, daſh them to pieces; or 
that the dreadful Powers of Heaven * put in 
N lotion 
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Motion do not reduce all things to their native 
Chaos and Confuſion? | 
Once again, miſerable Atheiſts ! who if they 
live at eaſe muſt renounce their own Principles; 
ſince, if all things were fortuitous, this danger 
would always be at hand; and ſince it is as 
eat, nay a greater Wonder, that they live un- 
armed but one Day amidſt theſe deſtroying Pow- 


ers of the Air, than that the whole Globe of the 
Earth, and every thing upon it, is not thereby 


overturn'd and confounded. How much more 
happy mult not they even own thoſe to be, who 
diſcover herein the Goodneſs of the great Governor 
of the Univerſe; that this vaſt Sea of Air ſurround- 
ing the whole Earth, in which there would other- 
wile meet ſo many cauſes of their Death, does 
yet concur in keeping them alive; and that all 
the Meteors thereof produce Profit and Pleaſure 
for them; that the Minds favour their Navigation, 
_ ſerving to bring them the Treaſures and Commo- 
dities of the other Quarters of the World, and 
are of infinite other uſes to them; that the Rains 
cauſe their Fruits to grow; that the Deus do 
often ſupply the Place of the ſame in great 
Droughts; that even the cold Su itſelf tends to 
fertilize their Lands; that other. inflamed Meteors 
purify the Air of unwholſome Vapours, and that 
in intolerable Heats, the terrible Fires of thoſe 
otherwiſe ſo pernicious Lightnings, help to make 
it more cool and refreſhing; that the Sound of 
Thunder is as the Voice of God, whereby many, 
who too little acknowledge a Creator, are, as one 
may ſay, awaken'd from a dead Sleep. Thus 
Hiſtories do teſtify how the moſt God- forgetting 
Atheiſts, that the Caligula's, the Nero s, altho' the 
mighty Tyrants of the World, and placed above 
the fear of all things, have been forced only upon 


hearing the Thunder, to confeſs in Fact what 
VOL. II. E e . 
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they never would have own'd in. Words, namely, 
that they ſtood in awe of one that is higher than 
they? Let me in the laſt Place ask the Free- 
thinkers (as they call themſelves) whether in 
calmly comparing the internal Diſpoſition of their 
Mind with that of Godly Men, ſo contemptible 
in their Eyes, they be not convinced, that they 
have reaſon to prefer to their own Condition, 
the happy one of a poor ſimple old Woman that 
lived in a Village, who being ask'd how ſhe could 
be ſo merry, as even to ſing in one of the greateſt 
Storms of Thunder and Lightning ſhe ever felt, 
anſwer' d, That ſhe was well pleaſed to think that 
the Lord of all the Earth did ſtill vouchſaft to look 
Aon from Heaven, ſpeaking in ſuch a Voice to thoſe 
<vho did not ſufficiently acknowledge his Mercies to 
'em, and putting them in mind of their Duty. 

This Incident has often caus'd me to wonder, 
how much theſe Reflections of a poor ignorant 
Creature could make her ſoar above the reach 
of the moſt exalted Philoſophy, who acquieſcin 
in the Goodneſs of the Almighty Ruler of aj 
things, found herſelf in ſuch a tranquility of Soul, 
at a time when the dreadfulleſt Cracks of Thunder, 
and of Lightning, that ſeem'd to ſet the World 
on Fire, made the ſtouteſt heart to tremble! Let 
an Atheiſt think on theſe things. 
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CONTEMPLATION XIX. 
Of WATER. 
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Sect. I. Without Water every thing would die 
with Thirſt. 

OW let the Philoſopher that pretends ſtill 

to doubt of all theſe moſt important Truths, 
paſs on with us to the Contemplation of WATER; 
and without uſing any farther Preamble, we may 
venture to ſay, that he will at leaſt agree with us, 
without the neceſſity of ſupporting this Truth by 
many Experiments, that in caſe there had been no 
ſuch thing as Water in the W orld, he, andall Man- 
kind, and molt of rhe&other living Creatures, even 
in the midſt of a Superfluity of Air, and other 
Food, would certainly periſh ina very ſmall com- 
paſs of time; ſince Thirſt, if it be not extinguiſh- 
ed, is no leſs fatal than Hunger itſelf, and all Men 
and Beaſts too, a few of the laſt only excepted, if 


there be any Truth in Experience, are unable to 
ſubſiſt without Drink. | 


Sec. II. Convictions from thence. 


 THrrs being laid down, if it be by Chance that 
Water is found out, which itſelfis the only Drink, 
or at leaſt the principal Ingredient of all other 
Drinks, it is likewiſe unqueſtionably by the ſame 
Chance that a Man, or any other Animal, lives a 
Year, or a much leſs time, after his Birth. And 
Ee 2 ſince 


EE 
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ſince the moſt obdurate Atheiſt muſt acknowledge 
that all living Creatures whatever, are of ſuch Stru- 
cture, and have the Parts of their Bodies ſo diſpo- 
ſed, in relation to Water, that they are able to take 
and uſe it themſelves; that they are even excited 
thereto by Thirſt when they want it; that oe 
can only be refreſhed by Water, whether they drin 

it pure, or whether they make uſe of other Li- 
quors, ſuch as Wine, Beer, Cyder, and the like, of 
all which it is the Foundation; and that therefore, 
it would not be ſufficient for them to have the uſe 
of all other Liquid Matters: Inſomuch, that if 
the whole Sea, and all Rivers, were made of Spi- 
rits entirely ſeparated from their Water, or of other 
Liquors, in which there were not a ſufficient mix- 
ture of Water, they would {till all periſh with 
Thirſt. Can it then be thought, that it is owing to 
mere Chance, that all Creatures have the Faculty 
of ſupporting their Lives by Water, and likewiſe 
that Water has by the ſame Chance acquired the 
Properties that are neceſſary for that Purpoſe? 


SECT. III. Mithout Water every living Creature 
| would likewiſe die of Hunger. 


To this we may likewiſe add, that without 


Water the Earth would not be render'd fruitful, 


nor any Tree orPlant would be able to ſpring out 
of it; ſo that the Condition of the World would 
be ſtill very miſerable, if all the Men and other 
Creatures in it, could ſubſiſt without Water; ſince 
every living thing would ſoon be deprived of its 
Meat as well as Drink; the Conſequence of which 
would be certain Death. 
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Srcr. IV. Experiments proving that Plants conſiſt 


for the moſt part of nothing but Water, 


LE r no body imagine that we go too far in 
extolling the Uſes of Water: That famous Expe- 


riment of Yan Helmont does plainly ſhew how much 


Water contributes to the growth of every thing. 
He took two hundred pound weight of Earth, firſt 
drying it thoroughly in an Oven, and then pour- 
ing Rain Water upon it, and having planted in it 
the twig of a Willow, that weighed five Pounds, 


he found at the end of five Years, that the ſaid 


twig was grown to a Tree, weighing 169 Pounds 
three Ounces, without counting all the Leaves 
that had fallen in four Aurumns; but that the 


ſaid Earth being dried again as before, was ſcarce 


viſibly diminiſhed, or at moſt, had not loſt above 
two Ounces of its Subſtance. And yet nothing 


more was done to it, than pouring upon it Diſtil- 


led or Rain Water; for which Reaſon likewiſe, 
the Pot was cover'd with a thin Plate full of 


Holes, to prevent, as far as poſſible, either the In- 


creaſe or Dimution of the Earth by Winds, c. 
The like Experiments may be ſeen in Mr. Boyle's 
Sceptical Chymiſt, Part II. where without any Di- 
minution of Earth in one Year, at leaſt without 
any that was worth ſpeaking of, you will read of 
a Pumkin of a very great weight, which was pro- 
duced only with Spring or Rain Water. 
The fame Author does likewiſe mention other 
Experiments made upon little Plants of Mint, 
Sweet Marjoram, Purſlain, Fc. which I have often 
repeated with Pleaſure and Wonder, by putting 
them into little Glaſs Phials, where I could obſerve 
them ſpreading out their Roots, putting forth 
their Leaves, and becoming larger and longer. The 
ſaid Mr. Boyle ſays, that having diſtilled them 
Ee 3 in 
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in a little Retort, tho' they were produced by no- 
thing but Water, yet like other Plants of the ſame 
kind, that ſpring from the Earth, they yielded a 
little Water, a ſtinking Spirit, and an Oll, the 
Remaindcr being nothing but a Caput Mortuum, 
ar.gead oll. ; 

How many Trees grow in Norway, (as Travel - 
lers that, have been there relate) in Places where 
there is very little Earth, and hardly any thing be- 
ſides barren Rocks? Whence comes all that Wood 
(which no body will eaſily aſcribe to the Rocks 
themſelves) but from the Rain Water with which 
they are moiſten'd? A like Inſtance occurs to me 
whilſt I am writing this, of an Elder Tree, which 
ſprang out of a little Cavity between two Stones 
of a Wall from whence the Mortar was fallen, 
and which in the ſpace of two or three Months, 
from a little Plant, as it appeared at firſt, ſhot 
out ſeveral Branches longer than a Man's Arm; 
and yet, when it was pulled up, in order to diſ- 
cover the Communication between its Roots and 
the Earth, none could be found. Now, whether 
this was occaſioned by the Seed of neighbouring 
Elder-Trees, brought by the Wind, and dropt into 


this Cavity, I ſhall not determine; it is ſufficient 


for my Purpoſe, that it grew thus without any 
2 of Earth. 

rom whence have all thoſe juicy Fruits, as 
Grapes, Cherries, Goosberries, Currants, and a 
thouſand others, their agreeable Liquors, if it 
were not from Water; which by the Concurrence 
of other Particles acquires ſo many various Taſtes, 
and, as we have hinted above, produces ſo many 

pleaſant Drinks and Wines. 
That this is true, the Chymiſts know full well, 
who by diſtilling not only theſe juicy Subſtances, 
but likewiſe all other Plants, from the hardeſt Woods 
of Trees to the meaneſt Shrubs, (to ſay — 
cre 


2 
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here of all the Parts of Animals that are nouriſh'd 
by thoſe Plants) even from Horns, Bones, Ivory, 
and other Matters, without the addition of any 
Liquid; do plainly ſhew by the Liquors coming 
out of them, and which the moſt ignorant Perſon 
cannot ſuſpect to be in them, how great a ſhare 
Water has in the Compoſition of the aforeſaid 
Things. | 
To paſs by here what ſome famous Chymiſts 
themſelves have pretended, that the Foundation 
even of Metals and Minerals is Water only ; which 
therefore, (if one may believe em,) as well as 
living Creatures and Plants, may be reduced to 
an equilibrating Water by the help of their Re- 
nowned Alcabeſt. But we don't inſiſt upon this, 
becauſe if for many Reaſons it is not to be judged 
uncertain, yet it is {till very dark and obſcure. 
However, this is at leaſt an undoubted Truth, 
that neither Plants, and conſequently neither Man 
nor Beaſt, that uſes the ſame for Food, can be 
preſerv'd without Water, and that all Food does 
for the moſt part conſiſt of Water. 


SEC. V. Vr do not bere enquire, Whether Water 
be a Simple or Compound Body. 


I Do not here diſpute, whether Water is to be 
conſider'd as a ſunple Subſtance, the Parts of 
which are all of the fame Figure; and which, as 
it happens in Ice and Snow, joining themſelves 
together, may compole the ſolid Bodies of Plants; 
or, whether it is to be affirmed, that Water is a 
mixed Fluid, in which all ſorts of Particles, proper 
for the Compoſition of Plants, are to be found, 
which, after the Evaporation of their Waters re- 
main in the Plants, and contribute to the Aug- 
mentation of their Size and Weight, as has been 
attempted to be proved by Dr. Moodward, Phil. 

| e 4 | Trans 
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Tranſaftions, Numb. 253. This is certain, that hi- 
therto it could never be deduced from Philoſophi- 
cal Hypotheſes, how it is poſſible, that Spirits, 
Salts, Oils, Earth, and Aſhes, Sc. as has been 
ſhewn in the foregoing Experiments of Yan Hel- 
mont and Boyle ſhould proceed from the fame Wa- 
ter; and which is more, how Water can be pro- 
per, by producing ſo many various Smells, Taſtes, 
and other Qualities in ſuch various Kinds of 
Plants, to cauſe each of 'em nevertheleſs to grow 
up regularly and orderly, according to its own 
Nature. 


SECr. VI. Convictions from the foregoing Ob- 
ſervations. 


Ir is neceſſary toſhew more fully in this Place, 
how far the Wiſdom of our adorable Creator and 
Preſerver exceeds the Comprehenſion of the great- 
eſt Philoſophers, who unlefs irrefragable Experi- 
ence had taught them all this, could never have 
believed, nor ever have imagined that this could 
have been proved from their aſſumed Principles. 


If the Parts of Water, or thoſe that are mingled 


with Water, are formed by Chance only, are mo- 
ved by Chance, and preſerv'd by the ſame; ſince 
Chance works without any Rule, how could the 
growth of Plants, that has come to pals in fo ex- 
act an Order in innumerable Places, fo many Apes, 
with ſo much Advantage to thoſe that inhabit the 
Earth, ever be expected, or ever be hoped for a- 
$9 in following Times, if every thing were not 

rected and guided by an oyer-ruling Providence? 
I know very well what is uſually affirmed upon 
this Occaſion; by ſome, about the Figures of 
Pores in the Plants themſelves; by others, about 
Fermentation; and by others again, about a Pan- 
ſpermia, or a Diſpoſition of the Water, contain- 


ing 
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ing in itſelf the Seeds of all things. But it would 
not be difficult to ſhew here, that all theſe Hypo- 
theſes, and ſuch lofry Names, in which there is ſg 
little of Truth, are much too weak in any man- 
ner to make manifeſt the Ways of God in theſe 
Matters. And in caſe any one thinks he can de- 
duce theſe things, of which he is entirely ignorant, N 
(as he certainly is, of the manner how Water ope- 
rates in all ſuch Caſes,) from a natural and unknown li 
Neceſſity, one need not prove any farther that he | 
ſpeaks without Foundation, ſince there can be no | 
Demonſtration of a thing that is entirely unknown. 


Secr. VII. An Experiment to fſhew that Water is 
| changed into Earth. 


To ſhew this, it is known that the Evapora- 
tion or Exhalation of Water, as alſo the Diſtillati- 
on thereof, is a continual Work performed in Na- 
ture without ceaſing ; at leaſt, in Rivers and Seas, 
where the Heat of the Sun is of any Force; which 
cauſes the Matter to aſcend in Vapours, and af-" 
terwards lets it fall again in the Form of Miſts, 
Dews, and Rains, and the like; after the ſame 
manner as the Chymiſts are wont to produce Eva- 
porations and Diſtillations with the help of Fires. 
| Now that Water is hereby changed into Earth, 
has been experimentally ſhewn by Mr. Boyle; of 
which Sir //aac Newton taking notice in his Book 
of Opticks, p. 319. uſes theſe Words; Water, by re- 
peated Diſtillations, is turned into a folid Earth, as 
Mr. Boyle has diſcover d by Experiments Which is 
hkewiſe confirm'd by that diligentEnquirer, Dr. o- 
bert Hook, and others, as may be ſeen in the Philo- 
ſophical Pranſactions; faying, That all Waters, b 
frequent Diſtillations, are changed into a whitiſh 
and inſipid Matter, which cannot be diſſolved in 

Water again, 


2 SECT. 
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8 =c T. VII. Other Experiments relating thereto, 


» 

As wonderful as this may likewiſe appear to 
ſome, it may, however, be proved by this Ex- 
periment, which gives us the entire Certainty 
thereof. . 
I. Becauſe as often as we diſtil Water it al- 
ways leaves ſome Earth behind it, which may 
render what has been ſaid before probable to 
ſuch as will not have the Patience to repeat thoſe 
Diſtillations ſo many times after one another. 

II. It may likewiſe be inferred from hence, 
foraſmuch as every one knows that the Plants 
which have been already proved capable of being 
produced by Water only, are ſubject to Putrefacti- 
on, and are finally changed certainly for the moſt 
part into Earth. 

III. This ſeems likewiſe to be plain, becauſe 
the ſaid Mr. Hook ſays in the before-cited place, 
that Sea- Water, tho' cleared as much as poſhble 
from all its Sand, yet being evaporated, does till 
leave ſome behind it. 

Anextraordinary Account whereof was commu- 
nicated to the Royal Society in England by Dr. 
Robert Plot, made upon the Salt-works in Stafford- 
ſvire, which may be ſeen in Philoſoph. Tranſat. 
Numb. 145. where one Mr. Collins, writing about 
the ſame, fays, That the great Quantity of Sand 
proceeding from all Pickles, whether it be from 
the Salts of the Springs of the Sea, or from thoſe 
that are diſſolved in Common Water, was found 
to ariſe only from rhe boiling, before which there 
was none obſerved to be contain'd in thoſe Liquors: 
Foraſmuch as after having been filtrated or ſtrained 
through an cight-double Holland Cloth, they did 
not. leave behind them the leaſt Marks of Sand. 
Which Experiment, at the requeſt of the * 
| | r. 
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Dr. Plot, having been again repeated with great 
Exa&nels, occation'd ſome farther Speculation, as 
may be ſeen in the ſaid Account. 

V. Now, that Water may likewiſe be turn'd 
into a ſolid Body by Art, is plain from the Sai- 
Mirabile of Glauber, which, according to his 
Aſſertion, will congeal all Liquids. And I have 
found Roſe-water changed thereby into ſuch a hard 
and petrified Matter, that being ſhaken abour the 
Bottle which contain'd it, it burſt one of the ſides 
thereof. I have not made the Experiment u 
other Liquids, having no more of the ſaid Salt by 
me; and a new Preparation of it required a little 
too much Attendance, to meet with the exact de- 
gree, whereby the Salr might be reduced to Pow- 
der without diſſolving, which is however neceſ- 
ſary in this Caſe. 


I ſhall here add one Inſtance more that occurr'd 
to my late Brother, who having diſtill'd a Horſe's 
Hoof, and firſt ſeparated, by Sublimation, all the 
volatile Salt from the liquid Matter, which the 
Chymiſts call the Spirit, was juſt about throwing 
away the Remainder that ſmell'd ſtrongly of Fire, 
and in which he could diſcover no Sign of an 
more volatile Salt; but however, to ſatisfy his 
Curioſity about the ſaid Liquid, he thought fit to 


diſtil it over again in Oven-Aſhes, filling the 


whole Still with Aſhes; and putting Fire under it, 
it yielded a very clear Liquor, which as long as the 
Joints were ſtopp'd was as fluid as Water, but upon 
pouring it from the Recipient into a round and 
thick Pint Bottle, he found, that as ſoon as ever 
it Was in it, it was changed into a white, ſolid, 
and hard Subſtance, like Marble, without the 
leaſt Appearance of any Moiſture or Fluidity in it; 
and this ſolid Body aſſumed the perfect Figure of 
the Glaſs before it, juſt as melted Lead is uſed to 
8 1 CO 
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do of the Mold in which it is caſt : Having view'd 
it many times with Amazement afterwards, whilſt | 
it retain'd the ſame Figure and Condition for ſeve- 
ral Months, at laſt, and by little and little (the 
Bottle not having been well ſtopt,) it return'd again 
to a liquid Subſtance, of a Smell exactly like, if not 
exceeding, the ſtrongeſt Spirit of Hartſhorn or 
Sal Armoniac. 

I thought fit to give an account of this matter 
here, (ſince the Chymiſts hold that this 5 
when all the volatile Salt is as far as poſſible 
ſeparated from it, to be nothing but a mere 
Phlegm or Water, containing perhaps a few olea- 
err. Particles in it,) to the end, that I might 

ew how little Knowledge the greateſt Enquirers 
have yet attain'd to, of the internal Structure and 
Diſpoſition of that which they call, (and juſtly too, 
according to all Appearance,) Water: And after 
how many ways it may be proved, that the Wa- 
ter of which we are now ſpeaking is capable of 
being converted into ſolid Bodies; to ſay ry 
here abour Ice, which wherf diſſolved, is turne 
to Water again, and therefore does not ſeem to 
have undergone any real Change. | 


Sgr. IX. That living Creatures, Plants, Mine- 
rals, and even Metals themſelves are produced 
from Water, ſhewn experimentally. 


I RECOMMEND it to the over-weening Na- 
turaliſts, to prove how it may be conſiſtent with 
their Hypotheſes : | 


T. That from Water, not oy Plants, and from 


them, when treated after a Chymical manner, 
Spirits, Oils, Salts, and a terreſtrial Subſtance or 
Aſhes are produced, but, 


II. Living 


i 
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II. Living Creatures themſelves are likewiſe 
beholden to Water, if not altogether, yet in a 
great meaſure, for the Subſtance of which they 
conſiſt. This is plain, becauſe they are nou- 
riſhed by Plants and Water; and the Diſtilla- 
tion of all ſolid and fluid Parts of their Bodies, 
even of the very hardeſt, ſuch as their Bones, 
Horns, and Teeth, (as has been ſaid before,) expe- 
rimentally ſhews, that Water is a great Ingredient 
thereof. 

III. That beſides Plants and Animals, even Mi- 
nerals and Metals proceed from Water. Thus 
we ſee in the aforemention'd Experiments, that 
Earth proceeds from it; which is likewiſe reckon'd 
among Minerals: And particularly by the Ex- 
periments related in the 7:/tory of the Royal Academy 
of Sciences in France, for the Year 1705, that from the 
Aſhes of Plants (which have been ſhewn above to 

row out of Water,) Iron can always be extracted 

y the Loadſtone. How all theſe things cometo 
paſs, has not yet been rightly proved by any one 
that I know of; but this plainly follows from 
thence, that our Knowledge of the real Eſſence of 
Things does not extend itſelf very far; and that 
the moſt haughty and ſtrongeſt Mind muſt be 
forced to acknowledge here, that there does daily 
appear in Nature a Manner in which Plants and 
Animals are what they are, and according to 
which Water does likewiſe operate, which is im- 
poſſible to be deduced from any of their Hypo- 
theſes or Principles. 55 

I beleech them therefore once again to conſi- 
der with themſelves, whether they have any 
cauſe to lean ſo much upon their own Underſtand- 
ing, which has not hitherto been able to teach 
them how a Plant grows, and of what it conſiſts, 
and what Uſes fo common a Matter as Water, 
which has been examined and enquired into after 

infinitely 
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infinitely different Ways, has in the World; and 
therefore, whether they can think that they judge 
wiſcly, that this their Underſtanding does not on- 
ly inſtruct them of the Nature and Diſpoſition of 
that Univerſe, containing all theſe particular Mat- 
ters that are unknown to them, but moreover, that 
it is capable to determine whether the ſaid Uni- 
verſe were eternal, and how it ſubſiſted from all 
Eternity, or whether it had a Beginning; in which 
they act juſt as wiſely as he that pretends perfectly 
to underſtand the whole Structure of a Watch, and 
yet is forced to confeſs, that he is ignorant how 
the leaſt Wheel thereof is made. However, the 
Labour that is beſtowed in the Contemplation of 
WATER (as much of it as there remains ſtill un- 
known, ) will be abundantly compenſated, if it only 
ſerves to convince Philoſophers of the Weaknels 
of their Underſtanding, whoſe great Preſumpti- 
on is oftentimes the only Stumbling-Block over 
which ſo many have fallen. 


Secr. X. The Aſcent of the Water into the Air. 


Bur to go on to ſomething elſe: | 

Could any body, that had never ſeen it, believe 
that this Water, which, on account of its greater 
Weight than the Air, is ſeen to deſcend in Rain, 
Dew, Snow, and other Forms, can be made to 
aſcend into the Air, and there to form the 
Clouds? Tis true, that as in many other Matters, 
ſo likewiſc in this, the Cuſtom of ſeeing a thing fre- 
quently happen makes it ſeem to be the leſs ſtrange 
or wonderful; but it muſt however be confeſs'd, that 
this is juſtly reckon'd among the Wonders of the 
Almighty in many Parts of the Sacred Writings; 
as in P/al. cxxxv. 7. Jer. x. 13. and li. 16. He cau- 
ſeth the Vapours to aſcend from the Ends of the Earth; 
he maketh Lightnings for the Rain He bringeth oo 
Winds 
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Winds out of his Treaſures. If ever he took the 
trouble to conſider the various Opinions of the 
greateſt Naturaliſts thereupon, we need only 
read what Mr. Mariotte, Mouvement des Eaux, 
Part 2. Diſcourſe 3. and Dr. Halley, Philoſopb. 
Tranſactions, Numb. 183. have {aid upon this Sub- 
ject, to convince us that the Cauſe of this Aſcent 
of Vapours is not ſo eaſy to be diſcovered as ſome 
have imagined. | 


SECT. XI. How ſuch an Accent happens. 


ISHAL L not here enquire, whether this Opi- 
nion of Mr. Mariotte in this Matter be the moſt 
probable, namely, that there are little Cavi- 
ties or Holes in the Air, thro' which the ſmalleſt 
Particles of Water being raiſed upwards, perhaps 
by the Preſſure of the lateral Air, may paſs, but 
at which the biggeſt are ſtopt: Nor, whether we 
may more rightly ſuppoſe with Dr. Halley that a 
little Particle of Water may be ſo far rarified and 
blown up as a Bladder by a warm Matter, that its 
Diameter, in Breadth, Length, and Thickneſs, may 
be ten times as large as it was before; in which 
Caſe this Particle may fill a Space a thouſand 
times bigger than the former ; retaining neverthe- 
leſs the Weight only of one Particle of Water, 
which had been found to be bur eight hundred or 
nine hundred times as heavy as juſt ſo much Air in 
Magnitude z and therefore, according to the 
Laws of Hydroftaticks, as long as it remained 
thus rarified, it would continue aſcending in the 
Air, exactly after the fame manner as a ſolid 
piece of Glaſs, which in ſuch a Condition would 
fink down into the Water, may be blown upinto 

around Bubble, and thereby with the ſame Weight 
occupying more place in the Water, would aſcend 
and float upon it, 


I leave 
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I leave the Arguments of theſe great Men to 
their own Weight; but foraſmuch as the Authors 
of them acknowledge, that they believe, that 
there may be other ways by which the Aſcent of 
Water which is heavier, into the Air which is 
lighter, may be explain'd; the following (which! 
therefore take the liberty to propoſe here,) ſeems 
likewiſe to be one of thoſe; the rather, becauſe it 
is not ſo much founded upon an Hypotheſis, as 
upon Experience. 


SECT. XII. Experiments ſhew that Air does liłe- 
| wiſe adhere to other Matters. 


To ſhew the ſame, it is known; 

I. That Fire is lighter than Air: This wants no 
farther Proof, foraſmuch as we ſee with how great 
Velocity all Flames aſcend into the Air. | 

II. That lighter Matters can ſtick and faſten 
themſelves to heavier: This appears in moſt Li- 
quids, which adhere and hang upon other Mat- 
ters heavier than themſelves. | | 
Accordingly we ſee, that the Air (which, tho 
fluid, yet very moiſt,) does cleave to many other 
Subſtances. To prove this, we need only throw 
a few ruſty Nails into a Glaſs of clear Water; and 
if you view them ſidewiſe, you will ſee many little 
Air-Bubbles cleaving to them. 

And to the end that it may not be thought 
that this adhering Air proceeds from the Water 
itſelf, I ind by my Notes of the 2 1ſt January, 1696, 
that ſome little pieces of ruſty Iron and Braſs were 
thrown into Lye, in which there 1s no Air, and 
preſently ſome Bubbles appeared upon them; and 
upon exhauſting the external Air, which gravitated 
upon them, the ſaid Bubbles became larger, and 
by their Expanſion ſhew'd themſelves to be Air; 
and this appear'd the plainer, becauſe if one 

He ED rubbed 
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rubbed off with the Finger, thoſe Air Bubbles that 
remained upon the Iron whilſt it was under the 
Lye; one ſaw, that how much ſoever the incum- 
bent Air was drawn off with the Pump, there did 
not appear one new Bubble; ſo that it is plain 
from hence, that the Air will cleave to ſolid Bo- 
dies, and even to Metals themſelves, which per- 
haps may alſo be the cauſe of Ruſting. 

Now that Air does likewiſe adhere and mix it- 
ſelf with Water, is ſufficiently known to thoſe 
that have ever ſeen what a quantity of Air Bub- 
bles appear when the Preſſure of the Air is re- 
. moved by the Pump from off the Water. 


SECT. XIII. Experiments to ſhew that Fire will 
cleave to ſolid Bodies. : | 
III. Now as Air, fo likewiſe ean Fire cleave 
to heavier and ſolid Bodies. This appears from 
Flint-ſtones, and other Bodies, not eatily reduci- 
ble to Fluidity when they are made red-hot. For 
that the Heat thereof is to be attributed to the ad- 
hering Fire Particles, and not, as ſome Philoſo- 
phers think, to the ſwift Motion of the ſmall and 
fine Parts whereof theſe and ather Bodies are 
compoled, appears from hence, that in caſe the 
Parts of the Flint itſelf ſhould be pur in ſuch 
a violent Motion, it would loſe its Solidity and 
be diſſolved. 

But for a farther Certainty of the Matter, one need 
only read what Mr. Boyle ſays in his Book of the Pon- 
derability of Fire and Flame, upon leveralExperiments 
there recited, where he ſhews, that even Copper, 
'Tin, Steel, Silver, Pewter, burnt Harſhorn, Chalk 
and Coral, become heavier by the Particles of Fire 
that cleave to em. And to know that this increaſe 
of the Weight, did not ſo much proceed from the 


Parts of other groſs Bodies mingled with the Fire, 
Vor. II. 2 as 
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as from thoſe of the Fire itſelf; one may ſee there 
that ſome of thoſe Bodies being wholly ſhut up in 
Glaſs, became heavier only by the pure Flames of 
Brimſtone, or of Spirit of Wine; which could not 
happen otherwiſe than from the {mall Fire Particles 
that muſt firſt have penetrated the narrow Pores 
of the Glals. | See the ſaid Boyle of the Ponderabi- 
lity of Fire and Flame. | | 


SEO. XIV. Fire will likewiſe cleave to Water 
proved by Experiments. 


IV. Now that Fire can likewiſe join itſelf to 


Water, may be ſhewn by ſetting a Glaſs, or ra- 
ther a little Tea-Cup' (to prevent the breaking of 
it) full pf very hot Water under the Receiver of 
an Air-Pump; when you will often ſee at the very 
firſt Fxboaflinn, if the Water be hot enough, orat 
leaſt at the ſecond or third, ſo great a Motion in 
the Water, that, like boiling Water, it will run 
over the Brims of the Veſſel. This Experiment may 

be very eaſily made by all that uſe Air Pumps. 
When we tried this upon the 24th of December, 
1705, there was a little Glaſs full of cold Water 
put under the Receiver at the ſame time, which, 
according to Cuſtom, did indeed diſcloſe a few 
Bladders or Air Bubbles, but no kind of Motion 
that was any ways comparable to that of hot 
Water; ſo that this laſt Motion ſeems to be more 

properly owing to the Fire than ro the Water. 
But to be aſſured thereof, and to ſatisfy the Ob- 
jection, whether the Heat of the Air might not 
likewiſe be the cauſe of this more violent Motion 
in the hot Water, on the 21ſt of January, 1706, 
we heated ſome Lye, in which there is no Air, and 
put it into a little Glaſs under the Receiver; and 
to prevent the Pump from being ſpoiled, if it ſhould 
chance to run over, we put the firſt Glaſs into a 
ſecond: 


— 


reer. 
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ſecond : And we obſerv'd upon the ſecond turn 
of the Pump, (tho' there was no Alteration at the 
firſt) that the Lye, with a ſudden Burſting, flew 
out above both the Glaſſes; which can only be 
aſcribed to the Particles of Fire contained in it; 
foraſmuch as no Air eyer mingles itſelf with this 

kind of Liquor. | 
Afterwards, upon the 7th of June, 1709. ma- 
king the ſame Experiment again with Water, we 
filled two equal Tea-cups at the ſame time with 
boiling Water; and putting one of em under the 
Receiver, we found that the Receiver itſelf, upon 
taking off the Preſſure of the Air, and during the 
Motion of the Water, was very hot at the Top. 
Now, whether this proceeded frem hence, thar 
the Fire Particles being freed from the Preſſure 
of the Air, and extricating themſelves by their 
Motion from the Water, riſing up to the top, 
and paſſing thro' the Glaſs, render'd it hotter 
there than in any other Place; or, whether it be 
only to be aſcribed to the Vapours, we ſhall 
not here diſpure; but this is true, that the 
Water, which had undergone ſo many Motions 
in the Receiver, being taken out from thence, 
was much colder even to the touch of all thar 
were then preſent, than that which was never put 
under it: whereas, if it be ſuppoſed, that the Hear 
were cauſed alone by a greater Motion of the 
Parts of the Liquor, and not fingly by thoſe of rhe 
Fire, the Water that had been under the Receiver, 
and had been put into ſuch violent Motion, 
ſhould have been much hotter than that which 
had ſuffer'd none. | | 
And thus it ſeems to appear from hence, that 
the Water under the Receiver had therefore loſt 
more of its Heat than the other, becauſe the Fire 
Particles, by taking away the Preſſure of the Air, 
got an Opportunity of freeing themſelves by their 
ES own 
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own Motion from the Water, from whence, be. 
ing flown out, the Water remained leſs warm than 
that other, in which the Preſſure of the Air had 
hinder'd the Fire Particles from ſeparating them- 
ſelves ſo ſuddenly from the Water. 

Now whether this Adheſion of the Particles of 
Fire to Water may likewiſe be ſuppoſed to contri- 
bute ſomething, and to be the Cauſe, either alone 
or jointly, of that Property of the Water whereby 
it extinguiſhes the Fire, I ſhall not examine any 
farther here; for as much as the giving a true Rea- 
ſon of ſuch Extinction, as common, and therefore 
as unheeded as it may appear to many, does, (if 
I may ſpeak my Mind freely in the matter) require 
a great deal of ·Conſideration. 


S ECT. XV. Three Conſequences from the laſt Ex- 


Periment: 


To proceed; I have noted three Things that 
ſeem to follow from the above- mentioned Expe- 

riment. | | 
Firſt, That as Water and Air are particular 
Subſtances, it ſeems, that we might conclude from 
hence, that Fire alſo ſhould be eſteemed as ſuch ; and 
not be look'd upon, and conſider'd as only a ſwifter 
Motion of the Parts of all other Bodies. This may 
be inferr'd from the Waters becoming colder, after 
it has been juſt put into Motion, as has been ſhewn, 
therefore need not be here repeated. It likewiſe 
ſeems to appear from hence, that cold and hot Wa- 
ter being at the ſame time put under the Receiver, 
and the Preſſure of the Air remov'd, the hot Wa- 
ter, immediately after its great Motion, did not 
ſhew the leaſt moving Particles, whereas there 
were ſeveral Stirrings obſerved in the cold, by the 
Rarefaction of Air, a good while after. Now tis 
known, that by Boiling and Heat, the Air flies 
out 
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out of the Water, ſo that theſe Riſings and Ebul- 
litions ſeem not to be imputable to any other Cauſe 
than to the Fire Particles that ſucceed and cleave 
to the Water, and which, by flying away, leave 
the Water at reſt. 

Secondly, From hence it likewiſe ſeems to ap- 
pear, that the Fire* Particles are very Elaſtical 
and Expanſive: Foraſmuch as we ſee, that by 
removing only the Preſſure of the Air that keeps 
them down, they exert their Motion of their 
own accord, which is alſo a Property of an Ela- 
ſtick Body. 

Thirdly, The laſt thing that may be inferr'd from 
this Experiment, and may likewiſe be of uſe, is, 
that the Fire which ſticks cloſe to the Water, as 
ſoon as it comes into an Air which is thinner and 
leſs powerful in its Preſſure, abandons the W ater 
and flies away from it. | 


SECT XVI. Vater and Fire ſeem to produce a 
Compoſition lighter than Air. 


From all this it is to be obſerved, that Fire and 
Water being united and mingled together, may 
make a Compoſition lighter than ſo much Air, 
and which can aſcend in it; juſt as Iron and 
Cork being faſten'd together, will float upon 
the Water, tho' the Iron be heavier than the ſaid 
Water. I remember to have ſeen an Experiment 
very analogous to this, by throwing a Clod or 
Limp of unrefined Brimſtome, and letting ir ſink 
in Lye, to diſcover whether it contained as much 
Air in it as Salt-petre, in which we found a great 
deal; but having taking off the Preſſure of the im- 
pendent Air, we did not only ſee ſome little Bub- 
bles ſwelling up, but what is chiefly remark- 
able here, ſome of the little Bits of Brim- 
ſtone that were broken off, were driven upwards 

Ff 3 by 
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by theſe Bubbles, and when they burſt, the Brim- 
{tone ſunk down again. I have obſerved the ſame 
when Water was thrown into Salt, and the Preſ- 
ſure of the Air removed. From whence may be 
inferr'd, that a lighter fluid Matter may join it- 
ſelf to a heavier, and make one Compound there- 
with, and aſcend and float in a Liquor, in which 
the heavier being alone, would fink. Thus Expe- 
rience likewiſe teaches us, that a ſmall Heat, and 
conſequently a little Fire, can make Water eyz- 
porate and riſe upwards, even without boiling: 
And ſo we alſo ſee all volatile Salts, ſuch as thoſe 
of Sal- Armoniac, of Hartſhorn, c. aſcending by 
the Warmth of a Fire that is hardly ſenſible. The 
{ame does happen too in pure burning Spirits, and 
in all other things that are eſteemed the moſt vo- 
latile by the Chymiſts. 

And if this Adheſion of the Particles of Fire to 
theſe Matters, be not the only Cauſe thereof, it 
may at leaſt be fuppoſed from what has been ſaid 
before, that it may be reckond a concurrent 
Cauſe: And it even ſeems to be more credible, 
that this Cauſe is more common than that by 
which the Water, before it is capable of turfing 
itſelf into Vapours, mult be rarified into a nine 
or ten times greater heighth, length and breadth: 
which is no ways, or at leaſt very rarely, expe- 
rienced in Subſtances that evaporate with ſo {mall 
a Heat; and in others, ſuch as volatile Salts, can 
hardly be ſuppoſed to happen. 


* 


SE Cr. XVII. Vater muſt be divided into ex- 


ceeding ſmall Particles, in order to be evapi- 
rated. 


THe laſt thing that is required above all the 
reſt, as being the chiefeſt Occaſion of the Riſing 
of Water into the Air, is, that it ſhould be divided 

into 
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into exceeding ſmall Particles; that it may be fo 
much ſooner enabled, in Conjunction with Fire, to 
make a compound Body lighter than fo much Air. 
Thus we ſee in all Diſtillations, that there do not 
aſcend great and entire Drops, but only very 
fine and ſmall Particles. The fame is plain in all 
Chymical Sublimations; as likewiſe in the Smoalæ 
of Fires made of Coal, Wood, Turf and. the like, 
which being divided into very minute Parts, are 
carried up into the Air by the adhering Fire: But 
being collected into a greater Body, when they 
are turned into Soot, they become ſo heavy, that 
they will not aſcend, till they be reduced by 


other Diſtillations, for inſtance, to Bodies of a 
much ſmaller ſize. 


SECT. XVIII. Papours aſcend both by eat and 
Cold. 


Bur to make an'end of this Enquiry ; what- 
ever may be the Cauſe of the Aſcent of Watry Va- 
pours, this is certain, that Water being heated, 
either by the Sun, or by our common Fires, tho” 
in itſelf it is ſo much heavier than Air, yet it will 
be carried up into it. 

Nov, whether we are likewiſe to ſuppoſe that 
there are particular Particles which produce Cold, 
as Fire does Heat, and which cleaving to the 
Water, make up a Body lighter than Water itſelf, 
and ſo cauſe it to aſcend in Vapours, we ſhall not 
here diſpute; this is certain, that we ſee Vapours 
aſcending from the low Grounds in the coldelt 
Weather, and when the Water is frozen hard, and 
that even Ice and Snow are lighter than the Water 
of which they are compoſed, and conſequently muſt 
evaporate; but of this hereafter, 


FE<S-:- SECT... 
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SEcT. XIX. The Laws of Hydroſtatics. 


To proceed; it is well known to ſuch as un- 
derſtand the Laws of Hydroſtatics, that, 

I. If a Body is to be carried upwards in any 
Liquor, an equal Bulk of the ſaid Liquor muſt 
gravitate-or weigh more than ſuch a Body. 

II. That in order to cauſe a Body to fink in a 
Liquor, an equal Bulk of the ſaid Liquor muſt 
weigh leis that the Body. 

III. If you would have the Body neither to 
rife nor fall, but preſerve its Place in any Part of 
the Liquor, an equal Bulk of the ſaid Liquor 
muſt weigh equally with rhe Body, which may 
be calily proved by Experiments. 


SECT. XX. and XXI. The Vapours in the Air a- 
dapt themſelves to theſe Hydroſtatical Laws ; as 
appears by ſeveral Experiments. 


Now if we ſuppoſe, that Tab. XV. Fig. 1. 
repreſents the Globe of the Earth, W PQRS, ſur- 
rounded by the Air as far as BAD; which being 
heavy in itſelf, and thereby capable of being com- 
preſſed, grows continually finer from below at P, 
upwards thro' g, and F to B, and conſequently 
lighter; becauſe its Elaſtick Faculty dilates it 
more in proportion as the Preſſure of the ſuperior 
Air is diminiſh'd, and, as it ſcatters the Parts of 
the Air from each other, renders it lighter in an 
equally large Space. And if we now ſuppoſe far- 
ther, that this ſame Air is heavier below, at that 
Part of the Globe that lies between F and P, and 
lighter above between F and B, than the Water 
cyaporated or mingled with Fire; fo that about 
FGH, the ſaid Air is of equal Gravity with it; it 
will follow from what bas been juſt now oa d, 

that 
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that the Vapours between F and P will aſcend; 
that being rais'd to the Bounds of the Equilibrium, 
F GH, they will float like Clouds at F and I G, 
and being æquipoisd will neither riſe nor fall; 
but when raiſed higher, to BF, or HD, they 
will deſcend. | 

This will happen much after the fame manner, 
as when you pour Quickſilver and Water into a 
Glaſs, and then throw in a piece of Iron, which 
will fink down into the Water, but float in the 
Quickſilver, till it arrive at the place between 
both of em, where it can meet with its Equili- 
brium, and there it will remain between the two 
Fluids, the uppermoſt of which, Bulk for Bulk, is 
lighter, and the lowermoſt heavier. 

We muſt not imagine that theſe Notions of the 
Air are ſupported only by mere Hypotheſes: Firſt, 
Becauſe it has been experimentally proved above, 
that the Air is of ſuch a Property, that when it 
is preſſed by any weight, the Parts of it are ſqueez d 
cloſely together, and ſo taking up a ſmaller Space, 
the ſame Quantity becomes heavier. So that it 
having been proved before in Contemplation XVII. 
$. XX. by a Tube IF, (Tab. XIV. Fig. 1.) filled 
with Quickſilver, that the fame Air which with- 
6ut Compreſſion is above of the bigneſs of F, 
when ſqueez'd cloſer by the weight of the Quick- 
ſilver, will lie in ſo much a ſmaller Space below 
at I, and conſequently becomes heavier in propor- 
tion to its Bigneſs; ſo that, for Inſtance, if we 
ſuppoſe that F above is ten times as large as I 
below, a Cubical Inch of Air will preſs or weigh 
ten times as heavy at I as at F; ſince, by the 
Compreſſion below, there is ten times the Quan- 
or of Air contained in the ſame Space I, above 
at F. 

And, Secondly, which may ſerve for an experi- 
mental Proof, becauſe ſuch as have climb'd thoſe _ 

1 high 
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high Mountains find it to be true; you may ſee; 
among many others, a remarkable Account there- 
of in Farenius, Geograph. Gener. Lib. I. cap. 1 9. f. 4m. 
where ſomebody that climb'd up one of the Car- 
pathian Mountains in Hungary, which are much 
higher than thoſe of the As, ſaw the white Clouds 
floating inthe Air below him, ſome of which were 
however higher than others, according as the 
Matter whereof they were compos'd, being lighter 
or heavier, determined their Equilibrium higher 
or lower; for that numerous Particles, and con- 
ſequently of different Weight, are raiſed up into 
the Air, under the Denomination of watry Va- 
oo or other Exhalations, has been ſhewed a- 
ove in our Diſcourſe upon METEO RS. The ſaid 
Perſon did likewiſe obſerve the Air in which he 
was to be ſo calm and ſerene, that it did not pro- 
duce Wind enough to move the leaſt Hair of his 


* Head; notwithſtanding that he had been ſenſible 


of a {trong Wind in the lower Parts of that Moun- 
tain. Bur that which ſeemed to be the cleareſt 
Proof of a greater Thinneſs of Air, was, that in diſ- 
charging a Musket at the very Top of the Moun- 
tain, the Report or Sound of it was no louder 
than that which is produced by the breaking of a 


little Stick. Now how much the Raroefaction, ar 


Thinneſs, of the Air contributes to the Diminuti- 
on of Sound, appears by hanging a little Bell in 
the Recipient of the Air-Pump, and exhauſting the 


Air from it; of which more largely in Contempla- 
tion XVII. S. XXXVI. 


SEcr. XXII. After what manner Vapours float. 


N ow to draw a Concluſion from all this, it is 
eaſy to be underſtood, how the Waters, by be- 
ing united to the Sun-Beams or Fire thereof, (to 
ſay nothing of the Exhalations in great Froſts, ) are 


raiſed 
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raiſed up into the Air in Vapours, where, ac- 
cording to the Laws of Hydroſtaticks, they are 
driven and remain pendulous in a lighter Matter, 
as the Air is in this Caſe, without ſubſiding by 
their own Weight: But it would be of very little 
Uſe to all the Inhabitants of the Earth, both Men 
and Beaſts, in caſe theſe watry Vapours ſhould 
continue always floating in the Air, without ever 
falling down from thence. Now to form ſome 
Conception, how this floating of the Air may 
happen; Let usagain ſuppoſe that from the Sea P, 
in the thick Air FP, (Jab. XV. Fg. 1.) there are 
ſome Vapours raiſed up to F; that at the Di- 
ſtance of FIG from the Earth, the Air beco- 
ming ſomething thinner, yer retains ſo much Den- 
ſity or Thickneſs, that tho' theſe watry Vapours, 
by reaſon of their not being rare or thin enough, 
cannot riſe up higher to B, yet they are hinder'd 
by a ſufficient Weight and Thickneſs of Air from 
falling down, and collect themſelves there in high- 
flying Miſts, which, when ſeen from the Earth, 
are called Clouds, as has been already experimen- 
tally ſhewn; whilſt others that are heavier can- 
not aſcend farther than to Kd; becauſe, if they 
came into a higher Air, which was lighter, they 
would fall down again. 


SECT. XXIII. Experiments to ſhew how the Va- 
pours can deſcend. 


I. Ir now two Winds blow theſe Miſts or 
Clouds with any Force, as IG, or F, from oppo- 
ſite Quarters, and thereby. compel them to run 
againſt each other, it is eaſy to conclude, that 

they will be there collected into Drops, and fo 
becoming heavier than the like Quantity of Air, 
will fall down; and the rather, becauſe by the 
Motion of theſe Winds, the Fire that render'd 

2 them 
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them lighter (after what manner ſoever it hap- 
pens, ) gets an Opportunity of ſeparating itſelf 
trom them. 

According to the firſt manner, we ſee in Di- 
ſtillations from Retorts or Glaſs Helms, when in 
the narrow Parts of their Necks, the Vapours are 
compreſſed together, that they run into watry 
Drops, and fo deſcend; tho' juſt before, having 
Room and Liberty, they did aſcend, and would 
have riſen yet higher without theſe narrow Paſ- 
ſages. SE 

Tis likewiſe well known to every one, that a 
hot L1quor in which there are many Particles of 
Fire, becomes colder by the Breath or Wind of 
Peoples Mouths. Now that this happens be- 
cauſe the Fire-Particles are by ſuch a Motion ſe- 
parated from thence, ſeems probable for the fol- 
lowing Reaſon; namely, that otherwiſe, if the 
greater Heat did conſiſt only in a greater Motion 
of the ſmall Parts of a liquid Matter, the ſame, 
according to this Hypotheſis, by the blowing, 
which increaſes the Motion of the Liquor, would 
become hotter, and by no means colder, where- 
as common Experience teaches us the contrary. 


SECT. XXIV. Yapours deſcend by the Separation 
of the Particles of Fire from them. 


II. IN cafe one only Wind be of fo much 
Strength as to be able, by blowing from I to G, 
(Tab. XV. Fig. 1.) to drive forwards the Vapour 
or Cloud I G in a ſtrait Line IZ, and ſo can 
protrude the whole or a part thereof to Z] it is 
plain, that the ſaid Cloud is higher from the Earth 
at Z, and conſequently in a thinner Air. From 
whence it will follow, according to the above- 
mention'd Experiments made upon hot Water and 
hot Lye in the Air-Pump, that the Fire, 3 
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by ſticking to the Particles of Water render'd them 
lighter, will extricate itſelf from them, and 
aſcending by its Lightneſs the Water will be- 
come too heavy, not only to remain in this thin 
and light Air, but even in a thicker and a heavier 
near the Earth, and ſo will be turned into a de- 
ſcending Dew, or Miſt, or Rain, Snow, or the 
like, according as the watry Vapours are either 
rarified or compreſs'd. 


SE Cr. XXV. Experiments, proving the Deſcent of 
Vapours by the Air's becoming lighter. 


III. Now that the Air (which being near the 
Earth at P, is otherwiſe heavy enough to keep up 
the Vapours, and to cauſe them to float about F,) 
is likewiſe frequently, for other Reaſons, turned 
into a thinner and lighter Subſtance, and ſo gives 
an Opportunity to theſe Vapours to deſcend, has 
been already ſhewnin the preceding Contemplation, 
$. XVII. and XVIII. in the Glaſſes of the Air- 
Pump; and the Barometers do upon many Occa- 
ſions furniſh us with experimental Proofs thereof; 
in which the Quickſilverdeſcending commonly up- 
on the leaſt Weight of the Air, does prognoſti- 
cate, that the watry Vapours are about to de- 


ſcend in Fogs or Vapours, or otherwiſe, from the 
Air. 


SECT. XXVI. Cold will produce the ſame Effect. 
Shewn experimentally. | 


IV. BESIDEs this, the ſudden Ceſſation of 
the Warmth of the Air ſeems to give an Opportu- 
nity to the Vapours, which by the ſaid Warmth 
had been raiſed up in great Quantities, to be pre- 
cipitated by the Cold. and to be turned into Fogs 
or Rain. An Analogous Example thereof — be 

| een 
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ſeen in Diſtillations that are performed by Spiral 
Pipes or Worms; and ſomething like it is alſo 
found in Chymical Cryſtalizations; in which we 
ſee, that the Salts that float and are diſſolv'd in 
the Water whilſt warm, do coagulate and ſubſide 
as ſoon as the ſame becomes cold. But whether it 
happens ſo in the Air, or after what other manner 
it is done there, ſince the Nature of Cold is not 
yet ſo fully known to us as many think, we ſhall 
not enquire farther here. 

Now how many Cauſes ſoever there may be, 
beſides thoſe that we have already mention'd, 
whereby the watry Vapours that are raiſed up in 
the Air may be made to deſcend ; this is certain, 
that both their Aſcent and Deſcent are owing to a 
wonderful Law of FHydroftaticks. 

Now can any one imagine, that all this comes 
to paſs without a wife Direction, and that it is 
by mere Chance that ſo vaſt an Army of Vapours 
in the great Space of the Air are every where 
ſubjected to the moſt exact Hydroſtatical Rules, 
in ſuch an infinite Number of Occaſions and Ac- 
cidents? Is there no want of an Intelligent Be- 
ing to oblige ſuch a prodigious Quantity of Wa- 
ters, turned into Clouds, to remain floating in 
the Air, which are often obſerved to deſcend in 
mighty Showers, in rainy Springs and Harveſts, 
or other Seaſons? To ſay nothing now of the va- 
rious Ways and Forms in which they deſcend, 
and whereby ſo many Ciſterns and other Recep- 
tacles of Waters, as well as Ditches, Canals, and 
Ponds, are filled in fo ſmall a time: But which 
is a great deal more, by which ſuch vaſt Rivers 
{well ſo ſuddenly, and over-flowing their Banks 
do frequently cover whole Diſtricts of Land. 

s 


SECT, 
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SET. XXVII. The Motion of Vapours from one 
5 Place to another is neceſſary. 


Bur now if theſe Vapours had no other Qua- 
lity or Property in them than barely an Aſcent and 
Deſcent to and from the ſame Place, and that 
thoſe, for inſtance, repreſented in Tab. XV. Fig. 1. 
by F, having been exhaled from the Sea at P, 
ſhould fall down again in the very ſame Place; and 
that every Place were to be moiſten'd only by no 
other watry Vapours than ſuch as are drawn from 
its own Boſom, there would very little Advan- 
tage accrue to its Inhabitants from thence. How 
many Rivers would then be quite dried up, 
which at preſent have their Riſe, or at leaſt re- 

ceive an abundance of Water from the Rains and 
 Snows that deſcend from the Mountains? How 
ſhould the wild Beaſts in Arabia, and ſuch like 
Countries of Africa, which thro' their Drought 
afford no Water at all, aſſuage their burnin 
Thirſts? What Fruits would the now moſt fertile 
Places produce, in caſe none of the Water which 
by the Heat of the Sun is exhaled in other Parts 
of the World, were brought, and made to fall 
down upon them? Bn nn 

Can a miſerable Philoſopher think again, that 
he owes no Thanks to his Creator, that the Wa- 
ters which are exhaled in the Torrid Zone, and 
other hot Countries, are, by the Winds that drive 
Clouds, brought home to him, yielding him Drink, 


and making fruitful that Part of the Earth where 
he inhabits? | HP 


494 The Religious Philoſopher. 


SecT. XX. VII. An Experiment ſbewing that the 
watry YVapours leave their Salts behind them. 


| Now fince moſt of the Vapours that are ſo 
beneficial to the whole World are chiefly exhaled 
from the Sea, and yet thoſe Waters, by reaſon of 
their Saltneſs, are unfit for the Purpoſes to 
which they are deſtin'd ; inſomuch that Men 
would die of Thirſt in the midſt of the Sea, and 
no Herb or Plant to which the Salt- Water ſhould 
be applied could live and grow therewith, as by 
{ad Experience is but too well known in Lands 
that have been overflow'd by the Sea: Can any 
one again imagine, that it is by mere Chance or 
ignorant Cauſes, that the Sun does only exhale 
the freſh watry Vapours out of the Sea, and col- 
lect them into Clouds, whilſt the Salt, with which 
they were at firſt impregnated, by reaſon of its 
being ſo much heavier than Water, is left behind? 
That this is true, may be proved not only from 
the Freſhneſs of Dew, Rain, and Snow, but one 
may ſee, whenever one will, a like inſtance, by 
ſetting Salt- Water upon the Fire, and cauſing it 
to exhale in Vapours, or by drawing them off in 
Diſtillation; in which Caſe you will find the Salt 
remaining at the bottom. The ſame we ſee hap- 
pen in Salt-works by the Sun's Heat, and in the 
Salt- works with our common Fires. So that after 
this manner two great Things come to pals, 
without which the whole Race of Mankind would 
ſoon be extinct; namely, that, Fir, Sea-Water 
is diveſted of its Salts, and render'd fit for Drink, 
and ſo many other Uſes; and Secondly, that the 
ſaid Salt becomes very ſerviceable to Men. 


SECT: 
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SECT. XXIX. If the Earih were mathematically 
round, the Rains would ſeldom fall where they 
were wanted. | 


Now if what has been ſaid before be not ſuf- 
ficient to convince our unhappy Atheiſt, let him 
ſtop here a little, and ſeriouſly reflect with him- 
ſelf, after what manner thoſe Countries that loſe 
their Moiſture by ſo violent and continual a Heat 
(and which are therefore ſo dry and ſo barren ) 
can be brought into a Condition to ſupport their 
Inhabitants with Meat and Drink: And in caſe 
he could order Matters as he thought fit, what 
Merhods would he take conſtantly to provide 
the ſame with a ſufficient Quantity of Water from 
the Heavens, and to collect the Vapours in that 
vaſt Ocean of Air, and make them deſcend upon 
thoſe Parts of the Earth only where they are chief- 
ly wanted. And that we may not give him the 
Trouble of charging his Imagination therewith; 
let him but ſay, whether he ſhould not eſteem that 
Man as a very underſtanding Perſon, who had in- 
vented a way, which as long as Heaven, Earth, 
and Sea remain as they are, will always be uſe- 
ful, and whereby thoſe dry and uninhabitable 
Countries might be ſo well water'd, as to be e- 
qual in Fruitfnlneſs to any others. 


Scr. XXX. Convitons #pon Occaſion thereof. 


To give an Inſtance of ſuch a Caſe z Let a Man 
caſt his Eyes only upon the Iſland of St. Thomas, 
which is under the Line. or upon that of Sr. He- 
lena, lying between the Tropics, where the Heat 
of the Sun is exceeding ſtrong ; ſince all the Va- 
pours that aſcend from the ſurrounding Seas, ſeem 
to be more likely to fall down again directly into 
_Ver. II. G g the 
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the ſame, than upon either of theſe Iſlands, the 
ſolid Parts of which refle& the Rays of the Sun 
with greater Force than the fluid Parts of the 
Sea: Can any one think, that it happens without 
the wiſe Deſign of the Creator, that there are 
high Mountains ound upon thoſeIflands, where theſe 
Vapours are collected in ſo vaſt a Quantity, that 
they are capable of rendring whole Brooks and 
Rivers ſufficient to provide Drink for Animals, 
Nouriſhment for Plants, and Fertility to the 
LAND. in ſuch burning Regions, in great Abun- 
dance: r | 


S ECT. XXXI. Mountains ſerve to collect Watry 
Vapours from the Air. | 


Now that all that is here ſaid is true, (what- 
ever different Sentiments ſome People may con- 
ccive about the Mountains) can be proved by a 
Cloud of Witneſſes, as well as Trials and Expe- 

riments. OM e e e eee 
Let us only peruſe the Deſcription of the 
Iſland of St. Thomas, in Mercator's Atlas, in 
which we ſhall find theſe Words: In the Middle of 
this INand there is a Mountain very full of Woods, and 
continually cover d with ſuch thick Clouds, that from 
the ſaid Woods there proceed Streams and Brooks ſufſi- 
cient to water all the Sugar in the Plantations; and, 
which is very remarkable, when the Sun is at the high» 

eſt, this Mountain is moſtly covered with Clouds. 
The ſame thing is related by Mr. Robbe, in his 
Geography, concerning the Iſland Madagaſcar, viz. 
that notwithſtanding that it is ſo ſituated as to be 
expoſed to the ſtrongeſt Heat of the Sun, which 
as at St. Thomas's, is twice a Year perpendicular 
over the Heads of the Inhabitants z and one would 
therefore be apt to think, that every Thing is de- 
ſtroyed with Heat and Drought, yet in the _ 
| — 0 
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dle thereof, there are a great many Mountains 
and Woods, from whence many Rivers are obſer- 
ved to run on all ſides. 

I find the ſame noted by Mr. Warren, or rather 
in his Extract in the Act. Lipſ. 1691. p. 98. That 
the Clouds and Fogs hanging over and about the Moun- 
tain, called the Pike of Leneriffe, do run down every 
Day about Noon, in ſo vaſt a quantity, that they do 
abundantly ſupply the Place of great Rains, which ne- 
ver fall upon other Parts of that Iſland. 

To inſtance in no more; that this is a uſeful 
Phænomenon in Nature, may appear from the Ge- 
neral Geography of Varenius, chap. 2. $. 9. who pro- 
poſes this Queſtion, hy there are often obſerved 
Rains, Fogs and Snows upon the tops of Mountains, 
whilſt in the adjacent Valleys the Weather is bright 
and clear, and none of theſe Meteors are to be found? 
And then he proceeds to ſay, This is confirmed by 
ſuch as have travelled over the Mountains in Aſa, Pe- 
ru, and other Countries, viz. That they frequently obſer- 
ved Rain, Snow, and thick Fogs upon the Tops of thoſe 
Mountains, but when they deſcended into the Valleys, 
they met with nothing but fair Weather : We find the 
ſame ſometimes in the Mountains of our own Country. 
Accordingly, Mr. Bbrantz 1des obſerved in a cer- 
tain Diſtrict upon the Frontiers of China, that the 
Clouds ſhewed themſelves over the Mountains, 
but not farther. | 


Scr. XXXII. Fountains and Rivers proceed 
from Mountains. 


Moreover, That Fountains and Rivers pro- 
ceed from that Collection of Vapours which is 
continually made upon Mountains, is very learn- 
edly proved by that great Mathematician Dr. Hal- 
ley, whoſe Diſſertation thereupoa has been pub- 
liſhed in the Philo. Tranſactions, Numb. 189. the 

: . .  Sub- 
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Subſtance whereof is briefly as follows: The Spe- 
culation about Fountains is by no means a bare Sup- 
poſition, but is founded upon Experience; to the ac- 
quiring of which, my ſtay at the Iſland of St. Helena 
(which is likewiſe under the Torrid Zone, and one of 
the hotteſt Parts of the Earth) gave me an Opportunity; 
where, upon the Top of a Mountain about 2400 Foot 
above the Sea, the Vapours and Dews of the Night 
even when the Sky was clear, deſcended ſo thick and ſo 
faſt, that I was forced every Quarter of an Hour to 
wipe the Glaſs of my Teleſcope, and my Paper was in 
a moment ſo damp, that it would not bear Ink. From 
whence one may conclude how great a quantity of Water 
muſt be collected upon thoſe Mountains in a very ſhort 
ſpace of Time, which are much higher and larger than 
this is; and which are obſerved to run in a long Ridge, 
ſo long as to fill whole Countries, ſuch as the Pyrenæ- 
an Mountains, thoſe of the Alps, the Appennine and 
the Carpathian, in Europe; the Taurus, Cauca- 
ſus, Imaus, and others, in Aſia; the Atlas, the 
Mountains of the Moon, and many more that have 
no Name, in Aftica; from whence proceed the Rivers 
of Nile, Niger and Zaire in America; the Andas, 
and the Apalatian Mountains, each of which do far 
exceed the common Heighth to which Vapours of them- 
ſelves do aſcend, and upon the top of which the Air is 
o cold and rarified, that it can ſupport very few of 
the Vapours floating in it, and which are driven thi- 
ther by the Winds. | 


SECT. XXXIII. The Furniſhing us with Springs 
and Rivers is a principal Uſe of Mountains. 


THE abovye-named Gentleman is of Opinion, 
and that not without weighty Reaſons too, that 
one of the chiefeſt Uſes of Mountains is to collect 
the Vapours in the Air, and to turn them after- 

wards into Fountains or Springs, then into — 


* 
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and laſt of all into Rivers, and ſo to tranſmir 
them from their reſpective Heighths. 

I ſhall not here enumerate the Difficulties that 
are proved by the ſaid Dr. Halley, to ſtand in the 


way of thoſe that pretend todeduce the'Origin of 


Rivers from other Cauſes : W herefore he ſeems to 
lay down the aforeſaid, as almoſt the only ones. 
And it ſuffices for our Purpoſe, that tho? there 
were any others, yet theſe at leaſt may be eſteem- 
ed ſome of the chiefeſt. I have dwelt the longer 
upon this Matter, becauſe it ſeems to ſerve for a 
great Proof of the Wiſdom of the Creator, to ſuch 
as will conſider the whole without Prejudice. 


SECT. XXXIV. Convictions from the foregoing 
Obſervations. 


Now if there ſhould ſtill remain any of thoſe 
unhappy. Perſons who endeavour to maintain that 
every Thing has acquired its Form from neceſſary 
Cauſes, or mere Chance, upon the following or 
the like Hypotheſes; namely, that ſo many and 


ſuch amazing great Bodies as the Mountains, are 


of no uſe at all; and who, if they had had the 
faſhioning the Globe of the Earth according to 
their own Humours, they would have made it 
without them, and have given it a perfect round 
Figure, without the leaſt Inequalities: Let them 
but once ſeriouſly conſider the above - mention'd 
Experiments, and from thence learn, Firſt, the 
great Neceſſity of theſe protuberant Parts of the 

arth; without which the Globe would altoge- 
ther, or at leaſt in a very great meaſure, be de- 
prived of Rivers, Things ſo uſeful, and which 
are ſuch great and noble Tokens of the Goodneſs 
of our Creator. And Secondly, Let them ask 


_ themſclves, whether they muſt not be convinced 


thereby, that thoſe ſpeak nothing but the Truth, 
| G g 3 who 
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who affirm, that all theſe Arguments about the 
Uſefulneſs of ſuch glorious Parts of the World, 
have no manner of Foundation in the Things them- 
ſelves, but only in the Littleneſs of the Under- 
ſtanding of theſe Cavillers; and that if the Ends 
which the Creator had in view, were made known 
to them, what they urge againſt the Greatnels of 
that ſupreme Director, would become a Demon- 
{tration of his Goodnels. | 


SECT. XXXV. Egypt moiſten'd by the Nile with- 
| _ out Water. 


I muſt confeſs, that it has many Times appear- 
cd to me as a ſenſible and viſible Proof ot the 
gracious Providence and Government of Gop, 
namely, what has been publiſhed and confirmed 
by the General Teſtimony of all that have tra- 
velled there, concerning the particular State and 
Condition of Egypt : This Land, which is all flat, 
and without any Mountains, as Monconys and o- 
thers write, 1s ſeldom or never water'd by Rain: 
it lies in the middle of dry Countries, and is al- 
moſt ſurrounded with the moſt barren Deſarts, in- 
ſomuch, that of itſelf it is entirely unfruitful, and 
conſequently would be uninhabited. - 
| Now can any one imagine that it comes to pals 
by mere Chance, that the Mountains of the Moon 
are placed in thoſe Parts of Africa, where the 
Countries are burnt up with the Sun, and that 
from the ſaid Mountains there flow ſuch mighty 
Streams, which being collected together, make 
the Sea or Lake of Zaire, from whence proceeds 
the River Nile, which running thro' all Egypt, 
diſcharges itſelf by many Mouths into the Medi- 
terranean Sea; and, which is moſt for our preſent 
Purpoſe, that it yearly ſwells and riſes over its 


Banks, and overflows all the Country; ſo that the 
| e 
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Towns that are built upon any Eminences, ap- 
pear like ſo many Iſlands, whilit the flat Coun- 
try lies under Water; and by ſuch Inundations, 
this Country, which is otherwiſe dry, and al- 
moſt burnt up, becomes as fruitful as any other 
that is uſually water'd with Rains. 


 Srcr. XXXVI. The Fertility of Egypt. 


Ir is wonderful what the Geographers, and 
among them Mr. Robbe, in his Deſcription of 
the World, mentions of the Fertility of this Coun- 
try; namely, that theſe Waters of the Mile, with 
which all Egypt is over-flown, are wont to leave 
ſuch a Slime and Mudd behind 'em, as being dri- 
ed, renders the Ground ſo very fertile, that the 
Trees are almoſt laden with Fruits; and that if 
the Egyptians themſelves were not fo lazy, but 
would cultivate and ſow their Lands after the 
firſt Harveſt, and Collection of the Produce, 
they would yield a ſecond Crop in the ſame Year: 
This is certain, that by reaſon of the Strength 
and Fatneſs of their Country, the Inhabitants are 
oftentimes obliged to moderate the ſame by mix- 
ing Sand with the Earth. Many do likewiſe a- 
ſcribe it to this Cauſe that their Flocks are more 
numerous than in other Countries, and that their 
Sheep bring forth Young twice a Year, and the 
like: Some Authors ſay the fame of their Wo- 
men, that they have often Twins, and ſometimes 
more at a Birth. 1 115 


Secr. XXVXVVII. Convictions from the foregoing 
Obſervations. _ 


To return now to that Cauſe of the Rivers, 
rhe Collections of watry Vapours upon Mountains: 
They that are till ſo ſtark blind or ſtiff-necked, 
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that they cannot, or will not ſee any Tokens of 
Divine Wiſdom and Goodneſs in each of theſe 
Wonders; Let them again contemplate ſome of 
them with us, and return to Tab. XV. Fig. 1. 

Let them then ſuppoſe, that upon the Globe 
WERS, there dwell a number of Men and other 
Creatures, in the Structure and Compoſition of 
each of which there appears, as has been ſhewn 
before, an amazing Skill and Contrivance. 

Let them next own, as it is true, that unleſs 
the Earth CXY T were moiſten'd with Water, 
and that freſh too, the ſaid Earth would be entire- 
ly barren, and all the living Creatures upon it 
would periſh with Hunger and Thirſt; and tho' 
an abundant Procreation might ſeem capable of 
making good the Loſs, yet not one of their Young 
could live a Month after it was brought forth. 

Let them conſider that thoſe great Seas and 
vaſt and deep Lakes C WS, how great a quan- 
tity ſoever of Water they may contain, would not 
be able to render the ſmalleſt Tract of Land fruit- 
ful; nor to. afford to one ſingle Man or Beaſt 
ſo much drink as were neceſſary to keep them a- 
live, by reaſon of their Saltneſs. 5 

Can they then in this diſmal State of Affairs 
imagine, that it is by Chance, and without any 
Wiſdom, that ſuch a glorious Body as the Sun, 
beſides the Light and Warmth it communicates 
to us, does alſo render us this Service, that the 
Waters of the Sea. at P, being rarified by its 
Beams, are exhaled and aſcend in Vapours to 
and F; and leaving their Salts behind them for 
other Uſes, do compoſe the Clouds, F, I, G, K 4, 
above in the Air; which falling down again in 
Rains or Fogs, in Dews, Hail or Snow, afford 
a freſh and fertilizing Moiſture to the Earth, and 
Drink to Men and Beaſt? ' 


Can 
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Can he daily ſee this Aſcent of watry Vapours, 
and ſay, that it is performed by Chance and with- 
out Wiſdom? Notwithſtanding the Manner by 
which 'tis brought about is allowed to be won- 
derful by the greateſt Naturaliſts, ſuch as thoſe 
learned Perſons, Dr. Halley and Mr. Mariotte, 
who are not aſhamed to acknowledge the W eak- 
neſs of their Underſtanding in that Matter, and 
ſo muſt every one beſides. And yet all this great 
Preparation wonld have been in vain, if a certain 
fluid Matter, which we call Air, had not been 
placed round the Globe at BAD. 

But that which here ſeems to prove undeniably 
the Being of a Go, is, that notwithſtanding the 
Terreſtrial Globe be thus ſurrounded with Air, 
and that the Sun does continually ſhine upon the 
Sea and the Rivers, yet there would ſcarce ariſe 
from thence the ſmalleſt Vapours, if the ſaid 
Air were as thin and as much rarified below at 
FP, as it is above between B and F; and on the 
contrary, if the Air were as thick above between 
B and F, as we now find it between P and F, few 
or none of the exhaled Vapours would ever de- 
ſcend in Rain or Dews, but floating in the Air, 
like Oil upon Water, would continue there; in 
which caſe alſo the whole Earth would be dried 
up, and every thing living periſh with Thirſt. 

Let me now again ask theſe miſerable Philoſo- 
phers, whether they can imagine, that all theſe 
things are thus diſpoſed by mere Chance, and 
without a View towards any End? And that the 
Air, by its Weight and Elaſticity, becoming 
more compreſſed and thicker below than above, 
was thus diſpoſed with reſpect to the exhal'd wa- 
try Particles, that the Vapours would be ſeldom 
or never in an equiponderating State therein, be- 
fore they be rais'd to the Height of the Clouds 
F or K. Whereas otherwiſe, in caſe the Air 
| | were 
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were of the fame Thinneſs at P, or juſt above the 
Earth, as it is higher at F, to ſay nothing of the 
Diſtempers which would be occaſion'd thereby, 
the continual cloudy Weather, Fogs, and Mitts, 


would take away, or at leaſt embarraſs the Ule of 


our Sight. 

To add one thing more; Is it brought about by 
ignorant Cauſes, and without Knowledge and 
Foreſight, that whereas ſo many other Kinds of 
Salts are incomparably lighter than Water, yet 
the Sea-Salt is heavier? which would otherwiſe, 
by aſcending along with the Vapours, render all 
the Waters of Rain and Rivers uſeleſs and unne- 
ceſſary, both to living Creatures and Plants. Is 
it by Chance that the Sun is placed at juſt ſuch 
a Diſtance from the Globe, as to be able by its 
Warmth to cauſe the Waters to aſcend in Va- 
pours z and yet not fo near as to ſinge and burn 
up thoſe tender Plants which received their Nou- 
riſhment and Increaſe from thoſe Waters, and do 
chiefly conſiſt thereof? HER 

Have the Sun, the Sea, the Air, and the Salt, 
met one another in ſo ſmall a corner of the World, 
which, with regard to the whole Extent thereof, 
is but a Point; I ſay, have they thus met by mere 
Chance, in order to furniſh all the Inhabitants. of 


the Earth with Meat and Drink? Is it owing to 


1gnorant Cauſes, that they are endowed with ſo 
many neceſſary Qualities as have been before enu- 
merated, and as are required for this only Pur- 
poſe? If this be not ſufficient; if no other Cauſes 


_ concurred, in order to water the Earth with the 


Vapours deſcending from the Air, than the Light- 


neſs and Thinneſs of the ſaid Air, or the Winds 


that drive them together, it is plain to every bo- 
dy, that all the Parts of the Earth, without any 
Difference, would be equally water'd; and that 
the Sea, which has no occaſion for theſe Vapours, 

* 
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as well as thoſe other Parts of the World which 
for want of them would be uninhabitable, would 
each receive their Sharez and it may be, thoſe 
that leaſt want them would enjoy the moſt. 

Once more, ler thoſe Philoſophers with whom 
we have here to do, judge themſelves, whether 
it be owing to mere Chance, that to the end that 
- thoſe Countries which ſtand in moſt need of be- 
ing water'd may enjoy a greater ſhare than others, 
ſuch great Bodies as the Ridges of Hills and Moun- 
tains are placed in or near the ſame. The Uſe 
of which, as has been ſaid before, is to intercept 
the watry: Vapours floating in the Air, to colle& 
them in a particular manner upon. their Summits 
or Tops, to derive them down from thence, and 
ſo to furniſh ſuch a Quantity of Water as may 
compoſe the requiſite Brooks and Rivers which 
contribute ſo much to the Benefit of the Earth and 
the Inhabirants thereof; and which running down 
from theſe Hills, from whence they derive their 
Source and Beginning, they moiſten the ſurround- 
ing Lands, which would otherwiſe be barren thro? 
Heat and Drought, and render them fit to ſup- 
port their Inhabitants with Meat and Drink. 
Jo ſay nothing here of the Number of Fiſhes 
and other Productions in theſe Waters, by the 
help of which the People thro' whoſe Countries 
they flow, can. communicate their Fruits and 


* 


Merchandizes to each other. 


SE cr. XXXVIII. The Mountains colleft watry 
_ Vapours, firſt by the Winds. © 


HR we ſeem to have a proper Occaſion to 
enquire into the Manner and Cauſes, how and 
why the Mountains are able to collect ſuch a vaſt 
Quantity of Waters, to the end that you has 

cen 
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been ſaid before upon this Subject may be the 
more clearly underſtood. 

How the Vapours are raiſed from the Sea from 
P to g and F, (Tab. XV. Fig. 1.) by the Warmth 
of the Sun (and under the Poles, by Cold too per- 
haps,) has already, in ſome manner, been endea- 
vour'd to be ſhewn,; as alſo how they are enabled 
to float in thin Air, as in different Stages and De- 
grees of Height, as g, K, d and F, I, G; and 
moreover, why the ſaid Vapours, being raiſed 
higher up to Z by the Winds, or driven againſt 
one another by contrary Winds, and for other 
Reaſons, do deſcend in Rain, Snow, and the 
like. 

Dr. Halley ſubjoins another Manner to theſe; 
namely, that a floating Vapour or Cloud in E, 
being driven againſt the Mountain Q N R, by the 
Winds at E, aſcends to the Top N, and there 
being got into a lighter Air, cannot be any longer 
ſuſtain'd, but falls down in ſmall Drops upon 


the Head of the Mountain, and from thence run- 


ning down, fill the Cavities of the Mountains 
(which are ſuppoſed to be there, and fo are often 
found to be,) with Water; which running conti- 
nually thro' the Orifice M, produces the little 
Brook MeT, or MeV; which joining themſelves 
with others of the like Nature, form a large 
Rer. Fe] 

It appears by this way why the Waters are aſ⸗ 
ſembled in greater Quantities upon the Mountains, 
foraſmuch as 4 75 their Tops from QR to 

I 


N, _ the Winds which drive the Clouds 
mE, Ka, Cc. they ſerve for Barricado's or croſs 


Trees, and ſo do either force the Vapours to 


aſcend into a lighter Air, or forcing them againſt 
thoſe Tops ſqueeze em together, whereby they 
become heavy and fall down again. 


SECT. 
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SECT. XXXIX. Secondly, Vapours are collected 
by the Coldneſs of the Mountains and ſuperior 
Air. . 


AND as it is credible that this does often 
happen, it ſhould ſeem that the Winds are neceſ- 
ſary thereto; and that in eaſe they failed, ſo great 
a Quantity of Water, according to all Appearance, 
would not be collected; whereas the above- men- 
tion'd Experiments teach us, that the Tops of the 
Mountains, even in hot Countries, are not only 
encompaſſed by Winds at certain times, but con- 
tinually with Fogs and Vapours; ſo that beſides 
this, it ſeems that a more ſettled Cauſe, and 
which does not always depend on the Motion of 
the Winds, muſt obtain here. TEES 

Now, whether this can be deduced from the 
Cold of the Mountains themſelves, and of the ſu- 
perior Air ſurrounding their Tops, and to which 
the Reflection of the Sun-beams does not reach; 
or, whether it muſt be aſcribed to their Heads 
being always hid in the Clouds, I leave to ſuch 
as will enquire more ſtrictly: This is certain, that 
by reaſon of the Cold they are often cover'd with 
Snow; and Farenius ſays, that excepting in the 
Months of July and Auguſt, there is always Snow 
upon the Pike of Teneriff; tho' none can be found 
in this and the other Canary Iands. 


SECT. XL. Thirdly, Vapours are collected by Sha- 
dows, ſhewn experimentally. 


Wx have not here undertaken to write largel 
upon natural Knowledge, nor to repeat the who 
Hiſtory of Nature; but we cannot forbear ob- 
ſerving however, that the great Shadows which 
theſe Mountains produce do occaſion a — 

I | co 
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cold Air about them. Thus we read in the Ex- 
tract of the Hiſtory of Bohemia, Act. Lipſ. 1682. 
p. 244. That in a certain Valley of the Giant Moun- 
tains, at the hotteſt Time of the Year, there 
are very deep Snows, and that they have laſted 
there for 16 Years together, the old being of 
browniſh Colours, by which it is diſtinguiſhed 
from the latter Snows that are white and clear. 

If then we ſuppoſe the Sun to be at O, (Tab. XV. 
Fig. 1.) and a Mountain Q NR. caſting its Sha- 
dow, as at QEX; where the Sun-beams are 
hinder'd either by other Mountains lying about it, 
or becauſe the Sun ſeldom ſhines upon that Side, 
from ever heating the Air to ſuch a Degree as 


is found in the next adjacent Air: It is plain, that 


the Air within the Shadow QE X will be a 
great deal colder than that which encompaſſes 
the Mountain out of the Shadow. Now it has 
been proved experimentally in the foregoing Con- 
zemplation, that a warmer Air having accels to 
another which. is colder, if they be not of a too 
different Thickneſs, will be rarified and driven 
with a Wind and Stream towards the cold Air. 
Now if this ſhould be applied to the Air, which 
is here not only below but alſo above, and on 
the Side, or rather round about the Shadow, we 
ſhall ſee how this Air, with all the Vapours init, 
are driven to the Shadow: For that the Vapours 
floating in the Air do continually follow its Courſe, 
is plain, and will appear from a boiling and ſteam- 
ang Pot of Water, ſet in a place where there is no 
Wind; from whence then it may be concluded, 
that the Air with its Vapours coming into ſuch 
a Shadow, and being there, deprived of its Ela- 
ſtick Force by the Cold, will be immediately fol- 
lowed by more Air which is warmer, and con- 
ſequently whoſe Elaſticity is ftronger, and ſo pro- 


duce an entire and gentle Stream of Air and Va- 


pours, 


a a 
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pours, if not prevented by other Winds, and 
moiſten thoſe Places with continual Vapours. 


Secr. XLI. Fourthly, Other Shadows likewiſe give 
occaſion to the Concourſe of Vapours, proved Ex- 
perimentally. 


Now that this alſo, among other Reaſons, 
muſt be laid down, why the Vapours ſeem to be 
drawn in a continual Stream to the Mountains, 
(but really and properly are preſſed thicker from 
all ſides,) and why the Mountains are many times 
. obſerved to be clouded, (of which we have given 
ſeveral Inſtances above,) every one that underſtands 
the Properties of the Air, may eaſily infer from 
what has been ſaid. That in Shadows the Va- 
pours of the Air are collected, does certainly ap- 
pear from the Night, which is nothing but the 
Shadow of the Earth, and in which it is well 
known, that the Vapours and Dews fall thicker 
than in the Day-time. . Thus we ſee the Deſcent 
of Vapours in the Night-time was obſerv'd b 
Dr. Halley in the Ifland of St. Helena. And we 
find in the Memoirs of the Royal Academy of France, 
for the Year 1699. p. 128. a Method invented by 
Mr. de la Hire, to hinder the Dews of the Night 
from ſticking to the Glaſſes of the Teleſcopes. 
Now Experience teaches, that in the Mornings 
too the Mountains are moiſten'd with Vapours, (See 
Farenius's General Geography, Lib. 1. §. 5. p. 157.) 
becauſe thoſe Places that are within the Shadow | 
of the Mountains, are much colder at Night 
than other Places that are out of the Shadow. 
Thus we likewiſe ſee from what has been ſaid, 
that in the Iſlands of St. Thomas and Madagaſcar 
the Mountains which colle& the Waters from 
whence the Rivers are produced, being cover'd 
with Woods, and conſequently more ſhady, 5 
2 . make 


—— — 


2 
— e noe LOR EERER 
A — . ens wes Gar KLE a 2 20 — 


— we. tek 


be reckon'd among the principal Cauſes of Ri- 
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make the Air more cool and more elaſtick; by 
which means the Waters are yet more increaſed 
upon the ſame: And that it may not be thought 
that this is inconſiſtent with what has been faid 
above, of the Deſcent of the Waters more ſtrong. 
ly at Noon, from the Mountain called the Pike of 
Teneriff; let it be conſider'd, what was farther 
ſaid about this Mountain, namely, that the Snow 
which cover'd the Top of the fame being melt- 
ed by the Heat of the Sun at Noon, cauſed the 
Waters to run down more violently at that Time. 

I think that theſe Experiments may ſerve for 
Proofs, that the Cold produced by the Shadows 
of the Mountains in the Air may juſtly be ac- 
counted one of the Reaſons why ſo many watry 
Vapours are carried thither in a continual Stream, 


Setcr. XLII. Yapours ſufficient to produce Rivers, 


THE only Difficulty that ſeems to remain, is, 
how there can aſcend ſo great a Quantity of Va- 
pours as may ſuffice to produce great Rivers: To 
anſwer which, we do not here pretend to main- 
tain, that all Rivers proceed from theſe Vapours, 


or that they are the only Cauſe thereof; ſince 


perhaps, according to the Opinion of others, the 


Sea entering into ſubterraneous Caverns, may, 


by way of Filtration, leave its Salts behind it, 
and ſo produce ſweet and freſh Fountains: And 
beſides, it may be, the ſubterraneous Fires may 


. cauſe theſe Waters that come from the Sea into 


the Cavities of the Earth, to exhale and aſcend 
in Vapours, which being again turned into Wa- 
ter by the Cold which they meet with above, 
may produce Fountains. But it is however a ſut- 
ficiently probable Truth from what has been 
ſhewn before, that the faid Vapours may jultly 


Vers. 
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vers. Since the Sea, and other Waters expoſed 
to the Sun, do continually tranſmit Vapours up- 
wards, which being collected upon the Moun- 
tains, and coming down again in Rain, Snow, or 
Hail, are proper to produce Rivers which may 
flow a long Time without ceaſing, and ſupply great 
Streams. This may be in ſome manner inferr'd 
from the Obſervations of Mr. Mariotte in his 
Treatiſe of Hydroſtaticks, ( Engliſh Tranſlation, 
p. 18.) who fays, that at the lower end of a heap 
of Rubbiſh, which was about three Foot high, 
and whole Superficies was about yoo. Hrench Fa- 
thoms (foraſmuch as the Rain that fell upon it, 
and ran down upon it from the tops of the neigh- 
bouring Houſes, could not ſoak thro? by reaſon of 
the Hardneſs of the Ground) there was a conti- 
nual little Stream of W ater. 

But the ſame will be yet better ſhewn hereafter, 
from the Calculation which the ſaid Mr. Mariotte 

makes concerning the Waters of the Seine, com- 
_ pared with the quantity of Rain falling upon thoſe 
Tracts of Land from whence this River has its 
Origin. (See the ſaid Treatiſe, Engliſh Tranſlation, 
p-. 22,23, 24.) by which it is proved, that in caſe 
there falls ſo much Rain- Water every Vear upon 
theſe Lands, that in caſe it remained there, would 
riſe to the Heighth of 15 Inches, there would be 
6 times as much as is requiſite to run down the 
Seine in one Year; and incaſe the Heighth of ſuch 
Rain-Water ſhould amount to 18 Inches, there 
would be 8 times as much; as likewiſe, if you 
ſhould ſuppoſe it to riſe to 20 Inches, there would 
fall g times as much Water upon thoſe Places as 
flows thro' the Bed of the ſaid River. 


r SECT; 
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SET. XLIII. The Method of computing the Quan 


tity of Rain-Mater falling in a certain Time. 


Trax Method which Mr. Mariotte makey uſe 
of to compute the Quantity of the ſaid Rain- Wa- 


ter is this; he took a ſquare Veſſel, which, for in-, 


ſtance, was two Foot in Length, and as much in 
Breadth, which was raiſed upon a Horizontal Iron 
in ſuch a manner that no Water could come into 
it, but what deſcended immediately from the Sky 
into the Square of the Orifice thereof. This Wa- 
ter was conveyed by a Tube down into a round 
Veſſel, from whence it could not be evaporated; 
ſo that by gaging the Water in the faid round 
Veſſel, it could be known how high it would 
have riſen from the bottom of the ſquare Ciſtern: 
And ſuppoſing that there fel] as much Water in one 
Vear upon one Place as upon another, one might 
compure pretty near the Depth of the Rain that 


would fall upon the circumjacent Land inthe ſpace 


of one Year. 


* 


S ECT. XLIV. The Rain of Paris compared with 


that of Liſle. 


Mr. Mariotte ſays farther, that this Experiment 
having been made at Dijon, he found it to amount 
to 17 Inches; and another Perſon that tried the 
ſame, computed it to 19 Inches 23 Lines. But 
they that defire to ſee a very accurate Calculation 
and Compariſon thereof, may find the ſame in the 
Memoirs of the Royal French Academy, 1699. p. 25. 


tor 6 Years following, one of which was made by 


Mr. Yauban at Liſle; and t'other by Mr. de la 
Hire at Paris, in the following Manner; 


* | Years 
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_ — 


| Liſte. Paris. 
ears. | Inches. Lines. | Inches. Lines. 
1689] 18 9 11 
1690] 24. 1 32 
116910 IF 2 I 4. 71 
1692]. 27 As | 22 72 
1693] 30 32 8 
1694] IO | JS Peaks Wo, 
WAR EEE 65 1141 9 


And thus the Rain-Water that falls at Liſe eve- 
ry Year amounts to the Height of 20 Inches and 
3 Lines, as that at Paris does to twenty Inches 33 
Lines, or at Medium of both, 21 Inches. 


Scr. XLV. Rain-Water alone ſufficient for 
Rivers. 155 


FRo M hence, tho' it be plain, that there falls 
more Rain in one Place than in another within 
the ſame Space of Time, yet to make a general 
middle Computation, it may be ſafely advanced, 
that there falls about 20 Inches of Rain yearly up- 
on the Earth, and conſequently times as much 
as was neceſſary to fill the River Seine in one Vear. 
So that tho? we ſhould deduct from thence all that 
is ſerviceable to other Uſes, and to the moiſtening 
and fertilizing the Ground, and all that evaporates 
from it as ſoon as it is fallen; yet the Rain alone, 
without the help of other Vapours, furniſhes Wa- 
ter enough to maintain a far greater River than 
the Seine; which, if it happen'd in all Places of 
the Globe, and that many of theſe little Streams 
ſhould be collected into one great and common 
Stream, they would together make up mighty Ri- 

Hh 2 vers. 
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vers. Accordingly, we find bt Poor 5, that 
by reaſon of the quantity of Waters which th 
bring with them, famous Rivers are produced b 
the Concourſe of ſeveral others that are leſſer, 
which the Rain-W aters falling upon, many great 
Parts of the Earth diſcharge therein. 


SECT. XLVI. There is more Water in the Air 
than what deſcends in Rain. 


Wr may now infer from what has been faid, 
that the Vapours which deſcend in Rain only, 
ſeem to be more than ſufficient to ſupply the Ri 
vers; but that, beſides this, the Air does yet « 
bound with a very great quantity of Waters, may 
appear, 


I. Becauſe thoſe Waters diſcloſe themſelves in 
Miſts, Dews, and nocturnal Moiſtures, and of- 
tentimes do likewiſe deſcend in inviſible Vr 
pours. - 

II. Thus we find in the making of MWygrom- 
ters or Notiometers, or thoſe Machines by which 
we meaſure the Moiſture of the Air, as we do the 
Weight thereof by Barometers, and the Warmth 
by Thermometers; that the Strings of Muſical In 
ſtruments, Ropes, Wood, and other Things, d 
undergo continual Changes by theſe Vapour 
CORUS in the Air, according as they do more or le 
abound. 

III. The Chymiſts are particularly ſenſible there. 
of, who, when they have reduced their luxivil 
| Salts to pure and true Alcaline, as they call them, 
with all their Caution can hardly preyent them 


from being diſſolved by the aforeſaid moiſt Va- 
pours. 


And 


4 
; 
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And I have often thought, when I found good 
Salt of Tartar within Doors, and in a Laboratory, 
turned into a clear Liquor, that there muſt be a 
very great quantity of theſe inviſible Vapours con- 
tinually floating in the Air, ſince that in fo ſmall 
a Place, in ſo ſhort a Time, and in fo little an 
Orifice or Mouth, as that of the Glaſs containing 
the ſaid Salt, there could be ſo much Water ga- 
ther'd together; for which reaſon Mr. de la Hire 
himſelf (/e the Memoirs of the Royal Academy for 
1703. p. 78.) ſeems to ſuſpect that Stones likewiſe, 
in which there were found any Salts proper to 
draw Waters to them, might ſerve to collect the 
like Vapours into Springs or Rills: at leaſt, the 
Experiment which he there relates, that even in 
Places where it does not rain at all, as in a Cellar, 
for inſtance, a conſiderable quantity of moiſt Va- 
pours may be found. 


V., But this appears yet more plainly from what 


the ſaid Mr. de la Hire, p.77.ſays farther, that there 
were a great many Experiments made, by which 
it was proved, that if you ſet a very large Veſſel 
with Water in the Air, there will much more Wa- 
ter evaporate out of it than can deſcend from the 
Air upon the like Breadth. 


SECT. XLVII. Exhalations from Canals and 
| Ditches. 


To make a rough Gueſs thereof, a certain curi- 
ous Miller, whom I asked, How much he thought 


the Water in tht Dam where his Mill was could 


be diminiſhed in one Day by the Hear of the Sun ? 
anſwer'd me, That in a very warm Day there was 
(to ſpeak within Bounds) at leaſt the quantity of 
an Inch in Depth, eſpecially if the hot Weather 
continued any time, and by that means his Waters 
could not be much increaſed by thoſe that ran 

| Hh 3 down 


cannot be ſo much Water ex 
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down from the Lands about him; for otherwiſe 
it did not appear to him that he loſt ſo much 
Water: But thoſe who have ever ſeen how much 
Water is exhaled from the Canals or Ditches in a 
very little ſpace of Time, eſpecially when the 
Ground is dried by a continual Heat, will not 
judge that we exceed the Truth in allowing an 
1 a Day in very hot Weather. 

For this purpoſe, in the beginning of June, 1710, 
I filled a flat earthen Pan with Water, and ſet it 
in the open Air in a bright and clear Day, and 
examining it after four and twenty Hours, I found 
that there was a full Inch loſt in the Depth of i 


by Exhajation. | 


Now if we ſuppoſe that the Evaporation of 
all the Waters throughout the whole Earth be 
equally great, and amounts to an Inch a Day, ac- 
cording to this Calculation there would be ever 
Year 365 Inches in Depth drawn into thg Air: 
All which, ſuppoſing it to falldownagaininRain, 
would be capable of overflowing the whole Su- 
perficies of the Earth 3657 Inches high in one 


Fear. 


SECT. XLVIII. Experiments to ſhew that Eva. 
porations are likewiſe performed by Cold. 


LE it not be objected againſt us, that there 
Pale under and near 

the Poles by reaſon of the Coldneſs of thoſe Parts 

of the World, becauſe, 

I. In the very ſharpeſt Froſts3 Vapours do con- 
tinually aſcend from our Canals and Ditches 
upon breaking the Ice: Now in order to en- 
quire whether this, as ſome think, might like- 
wiſe proceed from the ſubterraneous Heat: upon 
the 14th of January, 1709, which, as every Body 
knows, was a violent and uncommon Froſt, I took 

| an 
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an earthen Baſon, and pouring 40 ounces of Wa- 
ter into it, put it into Scales in a Room where 
there was no Fire at all made, and found that 
upon its freezing it had loft in 17 or 18 Hours, 
above a quarter of an Ounce in Weight ; ha- 
ving taken care to prevent the breaking of the 
Veſſel upon the Waters freezing, by keeping a 
little Hole in the middle of the Ice always o- 
pen; thro' which the Water being continually 
preſſed from under the Ice, it made a great Con- 
vexity and Protuberance above the Superficies of 
the ſaid Ice; a ſure Sign that Water is both mo- 
ved and rarified even by Cold. And ſo before, 
upon the 8th of January, in the ſame Year, aquan- 
tity of Snow being put into the Scales, ſuffer'd a 
viſible Diminution of its Weight; notwithſtand- 
ing that it had fallen above three Days before, and 
lain all the time in the Air; and that which is 
more, we find even Ice itſelf will evaporate in the 
coldeſt Nights; as has been likewiſe obſerved by 
Mr. Boyle, in his Book of the Atmoſpheres of con- 
ſiſtent Bodies. | 

And whilſt T am writing this, a Perſon that has 
been one and twenty times in Greenland, tells me, 
that when the Weather is calm and without 
Wind, the Sea frequently ſmoaks- and emits a vi- 
ſible Steam; which Varenius does alſo confirm, 
p. 361. where, ſpeaking of the Seaſons in the 
Frigid Zone, he fays, that a heavy, foggy, and 
thick Vapour floated over the Water, inſomuch 
that Peoples Sight was intercepted thereby From 
all which it follows, that a great Quantity of Va- 


pours aſcends from Water in the coldeſt Regions 
of the World. 


Hh 4 SECT. . 
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SECT. XLIX. Objefions anſawer'd. 


N ow if it ſhould be ſuppoſed and granted, that 
the Waters produced by the Exhalations of theſe 
Vapours do not near amount. to the Quantity of 
an Inch a Day, as in our warm Climatesz we 
may ſet againſt it, that the Heat of the Southern 
Regions, quite as faras the Equator, is much great- 
er than that of ours. And again, that the Super- 
ficies of the Earth between us, who lie in about 
the Latitude of 42 Degrees, and the North Pole, 
is much ſmaller than that which is between the 
Parallel inhabited by us, and the Equator : W here- 
fore, the Parts of the Earth where the Air is much 
hotter than with us, are incomparably larger than 
thoſe where it is much colder. So that we ſhall 
not ſeem to have made any great Miſtake in taking 
the Quantity of our own Exhalations, or that of 
an Inch a Day, for a Medium common to the 
whole Superficies of the Earth. ed 

But foraſmuch as the Terreſtrial Globe is not 
cover'd with Water all round, let us, for greater 
Certainty, ſuppoſe farther, that the Seas, Rivers, 
and Lakes, do take up no more than half the Su- 
perficies thereof : Then the Vapours that are 
daily attracted, to the Quantity of one Inch in 
depth, will cover the whole Face of the Earth, 
when they deſcend in one Year no more than the 
half of 365, that is to ſay, only 1823 Inches 
deep. 


t 
e 
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SE Cr. L. A Calculation after the Rate of an Half- 
f Inch daily Exhalation. 


Nov if the daily Exhalation of one Inch ſhould 
appear too large a Computation, let us ſuppoſe it 
to be half as much. 

This ſeems to be the more probable for the fol- 
lowing Reaſons: Firſt, Becauſe Dr. Halley (by 
keeping a Thermometer with Salt-W ater con- 
tinually in that Degree of Warmth in which he 
had obſerv'd the Air to be in a hot Day,) found 
upon Trial, and by Weight, that the Superficies 
of that Water was in the Space of two Hours tal- 
len 16 of an Inch, that is, in 12 Hours 3, or in 25 
Hours ; of an Inch, ſuppoſing the Exhalation to 
be always equal. 

And again: Foraſmuch as the above-mention'd 
Miller had, at my Requeſt, with great Exactneſs 
obſerved, that from Tueſday the 7th of June, 1712, 
to the ſame Hour the following Friday the foth, 


the Water in the Purmer-Meer, or Lake, had loſt 


of its Depth 12 Inch; that is to ſay, every Day 
half an Inch, tho' the Weather was then much 
cooler than the preceding Days; and he would 
have proceeded farther in theſe Obſervations, if 
the Weathef had not begun to be rainy and win- 
dy. After which, the Air being again warmer 
and calmer, he informed me, that in three other 
Days there were evaporated two compleat Ryn- 
land Inches, which is ſo much more than half an 
Inch a Day; and therefore, if we ſuppoſe che 
quantity of Exhalations to amount to no more than 
half an Inch every Day, and the Superficies of 
Land and Water to be exactly equal to one ano- 
ther, the Rain that will fall upon the whole Earth 
will amount to the half of 1815, that is, about 
90 Inches 
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Inches in depth; in caſe all the Exhalations ſhould 
fall down again in Rain. X 

But now Experience teaches us, that the quan- 
tity of Rain does not amount to more than about 
20 Inches. Wherefore there muſt be 44 times as 
much Water exhaled as deſcends in Rain; for 
43 times 20 makes 90. Sq that if the Rain be ſub- 
ſtrated from thence, there will ſtill remain 3; 


times as many Vapours floating in the Air, in 


order to come down from the Mountains, and 
to ſerve for the Uſes of Plants and other Neceſſa- 
ries. 

So that from hence it may appear in Groſs, not 
only, that beſides the Rain there is a large Army 
of Vapours, of three times as great a quantity, 
continually floating in the Air, but alſo a ſuper- 
abundant Number of Exhalations from the Water, 
which alone riſing to the height of 20 Inches, as 


we have ſhewn before, yield nine times as much 


Water as is neceſſary to ſupply the Seine. So that 
the ſame being increaſed to 90 Inches, are adapt- 
ed to afford above 40 times as much Water as 
the ſaid River requires. 

W herefore, altho' the Plants ſtand in need of a 
great Quantity of Water, and indeed of more than 
one could imagine, as well as more than all the 
Rain can ſupply; (as may be ſeen by the Experi- 
ment made by Mr. de la Hire, and recited in the 
Memoirs of the French Academy, 1703, p. 73, and 
74.) nor could the Rain- Water, according to the 


Obſervations of that Philoſopher, fink deep e- 


nough into the Earth; yet the Mountains, by 
this Surpluſs of Vapours, ſeem adapted to ſupply 
and maintain the Rivers. 


SECT. 
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SECT. LI. Conviftions from the foregoing Obſerva- 
tions, and a Word about the Air-Salt. 
| „ 


Now to make an end of this Matter; let the 
miſerable Caviller, who hitherto would not own 
that there is a Go that governs the World, ſe- 
riouſly reflect upon this aſtoniſhing Circulation of 
ſo vaſt a quantity of Waters, which aſcending from 
the Seas, Rivers, and Lakes, up into the Air, 
are there preſery'd in Clouds, and paſſing a ſe- 
cond time thro? the ſaid Air, are made to deſcend 
again, partly in the Form of Mitts, Hail, Snow, 
and otherwiſe, for various Purpoſes; and partly 
coming down from the Mountains, make up thole 
great Rivers, which again diſcharging their Wa- 
ters into the Sea, and from thence again being 
raiſed up in Vapours, have inceſſantly, and for 
the Space of ſo many Ages, taken the fame Courſe, 
and thereby ſupplied all living Creatures with 
Drink, fructified the Ground, and render'd in- 
numerable Services to the whole World. And can 
he ſtill imagine that it is without a Deſign, ſince 
the whole Ocean, by reaſon of its Saltneſs, is en- 
tirely uſeleſs for theſe Purpoſes, that by the 
Warmth of the Sun (to ſay nothing here of other 
Cauſes which may likewiſe concur,) the Waters 
of the ſaid Ocean being divided into the minuteſt 
Particles in their Aſcent, leave all their Salts behind 
them for other Uſes; which Salts would be preju- 
dicial to moſt of the Fruits of the Earth, and ren- 
der the Water uſeleſs for quenching Thirſt, or af- 
fording Drink to Animals; and farther, that 
the ſaid Water paſſing thro” the Air in Rain, Dew, 
and other Forms, ſhould impregnate itſelf with 
the Salts of the Air and other Parts thereof, in 
order to become more uſeful for the aforementi 
on'd Purpoſes? | | 
No y 
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Now whether this Salt of the Air be only ni- 
trous, as ſome pretend, we ſhall not here diſpute 
but ſhall take ſome notice of it hereafter : This is 
certain, that Salt petre is likewiſe produced b 
the Air, and that the ſame does contribute, Firſ, 
to the rendring the Water more fructifying, which 
the Ancient and Modern Gardiners knew well 
enough, and of which we may ſee a remarkable 
Experiment in the Tran/ſattions of the French Aca- 
demy 1699, p. 74 and 76. And, Secondly, that 
this ſame nitrous Salt, how much ſoever it has of 
the Nature of Salt, is yet a principal Means for ex- 
tinguiſhing Thirſt, as moſt Phyſicians know ve 
well. Let the Atheiſt conſider all this with him- 
ſelf, and ſeg whether he can, with a good Con- 


ſcience, pretend to reconcile it with mere Chance 
or ignorant Caules. 


SEcT. LII. The Vonders of the Nile. 


AND now we are ſpeaking of Salt-petre and of 
Rivers, can one believe that it is by Chance that 
the Nile in Eg ypt, which overflows and renders 
the Country fruitful without Rain, carries ſo 


much Salt- petre with it, that a great quantity there- 


of may be made only by evaporating the Waters 
of the ſaid River; (See de Stair, Phyſiologia de Nitro) 
inſomuch that this exceeding dry Land becomes 
ſo fruitful, as to exceed wo of the other Parts of 
the World. Now if any King or Prince had been 
{o fortunate as to have brought this to paſs, and 
to have found out a Method of watering ſuch a 
vaſt Extent of Land every Year with ſo fructifying 
a Liquor, and without any Labour of Men, would 
not this have been recorded to his Praiſe, as a Won- 
der of Wiſdom, by the lateſt Poſterity ? And now 
that we'ſee this happen in the moſt glorious Man- 


ner, exceeding the Power of the greateſt Sove- 


reigns, 
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reighs, and with ſo much Advantage as to pre- 
ſerve the Lives of thouſands of Men, and to 
render this Country, which in its own Nature is 
one of the moſt barren Parts of the World, ma- 
ny times a Magazine and Granary for other Na- 
tions, that have been diſtreſs'd by Famine (as we 
are inform'd by Hiſtory): Can any body fatisfy 
themſelves in affirming, that this was done without 
Deſign, and by mere Chance? Let ſuch an Infi- 
del or Sceptick only compute how many things 
muſt here concur, to render a Country fo dry as 
Egypt, and which is never moiſten'd with Rain, 
fruitful and plentiful to ſo high adegree. 1. There 
muſt be Water, and in ſo hot a Country that Wa- 
ter muſt be brought from ſome other Parts. 2. For 
that reaſon this Country muſt be lower than almoſt 
all the reſt of Africa, where the Mile has its Riſe, 
in order to be overflow'd by that River. 3. And 
in other Parts it muſt be higher and more raiſed, 
to the end that during the Inundation People may 
inhabit there; and ſo it is obſerved to be about 
the Places where their 'Towns are built, which at 
the Time of their over-flowing appear like ſo ma- 
ny Iflands. 4. There muſt be ſo much Water, in 
order to run over its Banks, and to. drown the 
whole Country. 5. After the Inundation it muſt 
lie a while upon the Ground, to the end that du- 
ring its Stagnation it may depoſite the Slime or 
Mud which it brings along with it. 6. The Wa- 
ter, that it may occaſion ſo great and uncommon 
Fruitfulneſs, muſt be impregnated with a ſuffici- 
ent Quantity of Salt-petre, but not with too much 
of it; which does not happen in Places where it 
rains enough, or in any Rivers that I ever heard 
of. 7. This Water muſt likewiſe run off again of 
itſelf from the Lands which it over-flow'd, and 


leave them dry, in order to produce their reſpe- 
ckive Fruits. 


2 Now 
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Now if we ſhould allow that all theſe Quali- 
ties are not peculiar to the Nile, foraſmuch as we 
read that the Indus, Ganges, Niger, Zaire, and o- 
ther Rivers, do fertilize allo their adjacent Coun- 
tries by Inundations ; will any one infer from thence, 
that becauſe there is a GoD who has exerted his 
Wiſdom, Power, and Goodneſs in more Places than 
one, therefore he is endow'd with none of thoſe 
Perfections? ; 

SECT. LIII. Convictions from the foregoing Obſer- 
vations. 


Bur to return from this ſmall Digreſſion, and 
to ſhew with how glorious a Luſtre infinite Wiſ- 
dom appears in the Uſe of Mountains, and the Be- 
nefit it communicates to the W orld by this Circu- 
lation of the Waters, and Production of ſuch ne- 
ceſſary Rivers: Let a Sceptical Philoſopher lay be- 
fore himſelf a Map of all the Countries of the 
World, and attentively view the numerous Rivers 
therein, which are diſperſed throughout like fo 


many rich Fiſn-Ponds; which, by their ſweet Wa- 


ters, furniſh all things living with Drink, and af- 
ford an Opportunity to the moſt diſtant Countries 
mutually to communicate their reſpective Produ- 
ctions: And let him tell us, whether, if there 
were no ſuch thing to be found upon the Earth, 
he would not be obliged to own, with us, that 
the World would be in a very miſerable Conditi- 
on. And altho' the ſame Quantity of Water were 
to be met with in ſome ſtagnating Lakes and Mar- 
ſhes in the loweſt Countries of all, is it not plain, 
that the higher Regions, at leaſt where it never 
once rains, as Egypt, Peru, and the like, would be 
ruin'd with Droughts: Not to mention, that in 
a great Collection of Waters, by reaſon of thęir 
ſtagnating, in proceſs of Time an — 

2 
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Deſtruction would hang over their Heads. Again, 
can it be pretended that it is by mere Chance, 
that there are ſuch a Number of Fountains tound 
in all Parts of the World, out of which at firſt little 
Rills and Brooks proceed, which joining together 
compoſe great Rivers; by which means the very 
drieſt Countries are furniſned with Water, and 
that with running and living Waters too, which 
by its continual Motion is preſerv'd from Corru- 
ption? Now this could by no means happen, if 
there were not Mountains in ſome low, and even 
high Countries too, upon which the Vapours be- 
ing collected, were ſufficient to ſupply the Mat- 
ter for all theſe Rivers. 


SEC r. LIV. The Diſpoſition or Fitneſs of Mou 
tains for the aforeſaid Purpoſes, and C -(F/ 
from thence, 


No w, can this be aſcribed to any other Being, 
than to a wiſe, powerful, and gracious Gop? 

I. That we find ſuch great Bodies as the Moun- 
tains diſtributed throughout the whole Earth. 

II. That moſt of em are found in the higheſt 
Countries, in order to tranſmit theſe Rivers trom 
thence to the, Diſtance of hundreds of Leagues 
ſometimes. | 

ITE. That the whole Superficies of the Earth is 
adapted thereto, which grows gradually lower on 
all Sides where it is waſhed by the Sea, as is plain 
from the Courſe of the Rivers that moſtly diſ- 
charge themſelves therein; ſince every body 
knows that Water, by reaſon of its Weight, al- 
ways runs to the loweſt Places. 

IV. Do we not herein ſee a wiſe Direction? 
that there are always ſo many Mountains made 
for this Purpoſe, namely, to produce ſuch mighty 
Rivers as the Rhine, the Danube, the Rhone, the 
1 Boryſthenes, 
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Boryſthenes, &c. (See Varenius's Geography, lib. J. 
cap. 16. f. 3.) and they that deſire to have a larger 
Account thereof, and to know how the Mountains 
run in Ridges thro' the Earth, may meet with the 
ſame in the ſaid Varenius, lib. 1. cap. 10.3 as alſo 
in Burnet's Theory of the Earth, cap. 9. who, tho' 


their Height bears very little Proportion to the 


Bigneſs of the Globe, is yet of opinion, that the 
Space which they takeup may amount to a tenth 
Part of the ſolid Land thereof: They that would 
form a Notion thereof, may conſult the Figures 
which this laſt Author has made, tho' he uſes 
them to a contrary Purpoſe, notwithſtanding that 
he has left out ſeveral and very large Mountains, 
on account of the Smallneſs of his Draught; ſuch 
he Apennine, and other Mountains of /taly, &c. 
ow it ſeems {till neceſſary, that in the Pro- 
montories or Parts or Lands running into the 
Sea, ſuch as Italy itſelf, and others likewiſe, Moun- 
tains are particularly placed for this Purpoſe, that 
the Vapours ariſing from the Sea ſhould not need 
to be carried far over Land, before they may meet 
with Mountains, where they may be turned into 
Water and run down again. 


VI. The Iſlands alſo ſeemed, above all the reſt, 


to want Mountains; foraſmuch ay being ſhined 


upon by the Sun, they were hotter than the Sea- 


Waters wherewith they are ſurrounded, and there- 
fore were not likely to receive much Rain thence. 


To be convinced hereof, let any one view in a 


Map the aforemention'd Iſlands of Sr. Helena, 
St. Thomas, &c. and conſider whether it be pro- 
bable, that ſuch little Plains and Spots of Land 
in Compariſon of the circumjacent Seas, and 
which, for the aforeſaid Reaſons, does ſo far ex- 
ceed them in Heat, could entertain the leaſt Hopes 
of receiving Water enough from Heaven, if Gop 
had not been pleaſed to provide for them 125 

0 
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ſo particular a Manner by the help of Moun- 
tains, : 

Now if any body that reads the following Paſ- 
ſages, taken from the Deſcribers of the World; as 
firſt from Burnet, p. . There is no ſolid Land either 
of the old or new M orld, or no old or new Iſland, but 
what has its Mountains. Secondly, From Farenius, 
lib. I. cap. 10.F. 2. In moſt of the Iſlands, and in 
Promontories, the Mountains are ſituated ſo as to run 
thro' the middle of em, and divide them into two Parts 
which he confirms by many Examples. I fay, can 
he that reads this continue to believe that it hap- 
pen'd ſo by Chance? Tho' he is forced to ac- 
knowledge, that if a Man were in the higheſt 
manner concerned for the Preſervation of thoſe 
Iflands, he could not diſpoſe the Mountains there- 
in after a more uſeful manner, to make them ſerve 
for Watcring-Pots to the Country round about 
them, and for collecting thoſe Vapours, which 
would otherwiſe be ſcatter'd by the Winds, exact- 
ly in thoſe Places where they would be moſt uſe- 
ful. Muſt not every body ſce the Power and 
Goodneſs of the great Creator and Governor ot 
all Things ſhine out moſt brightly, who, in or- 
der to ſweeten the Sea- Waters, which of them- 
ſelves are ſalt and barren, and to diſtribute them 
throughout the Earth where- ever they may be uſe- 
ful, has daily forced Bodies ſo conſiderable in 
Size and Strength to contribute thereto ; who has 
order'd the Seas, the Mountains, the Air, the 
Vapours, the Winds, and the Sun itſelf, that they 
might beſtow thoſe great Benefits on the Inhabi- 
tants of the Earth, not only to concur in general, 
but that each of them ſhould like wiſe afford the 
moſt proper and moſt requiſite of all their Facul- 
ties; ſo that if the Sea had not been ſufficient in 
its utmoſt Breadth and Depth, if the Mountains 
had not been high enough, and placed fo conveni- 

Vo. II. II ently; 
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ently ; if the Air had not been elaſtical, and there. 
fore denſer below than above; if the c pes had 
not been light enough; if the Winds had not been 
ſtrong enough to drive them along; if the Sun had 
not been fixed at ſo juſt a Diſtance, as to yield 
neither too much nor too little Heat, this great 
Work of the Circulation of the Waters, and with 
it almoſt all Creatures had long fince been at an 
End, and the whole Terreſtrial Globe become a 
Wilderneſs? | 


SECT. LVI. Rivers require a Place wherein to diſ. 
| charge their Waters. 


HAvIN thus far traced the Rivers to their 
Origin, if we now contemplate their Numbers, 
their Largeneſs, and their unconceivable Quantity 
of Waters, which for ſo many thouſand Vears do 
inceſſantly paſs along with them for the Benefit 
and Happineſs of all that dwell upon the Earth, 
every one muſt be convinced of the Neceſſity of 
very large and deep Spaces where theſe mighty 
Streams may rendezyous, and meet with ſuch a Re- 
ceptacle as to hinder them from overflowing the 
dry Ground. 

Is it then by Chance, that there are prepar'd in 
the Earth ſuch unfathomable Depths as may con- 
tain the whole Ocean, and into which all the Ri- 
vers may diſcharge their Waters, and without 
which all the Power and all the Skill that has 
been employed in the Frame of the World, and 
of the Plants and Animals upon it, would be all 
in vain? 67 


SECT» 
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S ECT. LVII. Salt preſerves the Sea from Corruptions 


LET now an unhappy Atheiſt - contemplate 
with us this great Collection of the Waters, theſe 
vaſtly extended Seas, and ſay, whether in caſe 
the ſame did conſiſt of nothing but freſh Waters, 
brought into them by the Rivers and Rains, he 
can even ſuppoſe, that it would have been poſ- 
fible for them, after having been expoſed ſo ma- 
ny Ages to the Action of the Air and Sun, to 
have been preſerved from Corruption and Stink- 
ing. Now if that had happen'd, let him conſe- 
quently conſider how grievouſly the whole Maſs 
of Air ſurrounding the Globe of the Earth would 
have been infected by ſuch a ſtinking Lake, and 
thereby produc'd innumerable and fatal Ditcaſes. 
Let him repreſent to himſelf in this Caſe, all the 
Waters of the Sea ſo corrupted, that hardly any 
Fiſh could live in them. Muſt then again mere 
Chance, or ſomething elſe that does not know 
whether or how it operates, have the Honour of 


what we are going to ſay, namely, that juit at 


the bottom of this great Receptacle or Pit, there 
grows, or is placed, ſuch a quantity of Salt as is 
capable of converting all the freſh Waters that run 

into it into a Pickle, and ſo to preſerve it from 
Corruption, as well as to hinder the Waters in ma- 
ny Places from freezing; for if a Froſt ſhould, hap- 
pen as eaſily in the Sea as it does in Rivers and 
freſh Waters, it would not only render the Sea ma- 


ny times unpaſſable, but by ſtopping Ships in the 


middle of it, cauſe an infinite Number of People 
to periſh with Hunger? 1 
And yet no Man can ſhew any Neceiſity, why 
there ſhould be ſuch a vaſt quantity of Salt found 
in the Sea rather than in other Places, ſince there 
are likewiſe Mines and tits thereof to be met 
11 2 with 
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with in many Parts of the Land. Thus we read 
that they dig Salt out of the Earth in Poland, in 
Tranſylvania, in Tyrol, in Spain, in Leſſer Aſia, in 
Perſia, and upon the Banks of the Caſpian Sea, 
which laſt is carried throughout all Ru ]. There 
is a Mountain of Salt in Cuba, and the Iſland of 
Ormus in the Perſian Gulph is ſaid to conſiſt for 
the moſt part of nothing but Salt; in all Africa 
they uſe ſuch Mineral Salt; in Peru there is an 
unfathomable Mine of it; in the Kingdom of 
Maſulipatam in India they dig ſo vaſt a quantity 
thereof, that all the Indians furniſh themſelves from 
thence. See this more largely in Farenius's Geogra- 
hy, lib. I. cap. 11. . I. 

Can we then, ſince Salt may juſtly be reckon'd 
among the Minerals and Productions of the Earth, 
aſcribe to accidental and ignorant Cauſes the great 
Benefit that hereby befals the whole Earth, name- 
ly, that the Sea does alſo abound in it? Where 
fore, if one were to fee a quantity of Fleſh put 
into a Veſſel of Pickle, by which it is preſerved 
from Putrefaction, would any one ſay that the 
Salt grew there, and that the Fleſh was put into 
it by mere Chance? | 


SecT. LVIII. Bays and Gulphs of the Sea for 
the Reception of Rivers. 


Ir this be not enough to ſhew the Hand of Gov 
to unhappy Mortals, yet an Atheiſt muſt at leaf 
acknowledge, that a great Part of the World 
would be render'd uninhabitable by the Inundation 
of Rivers, if the Earth were not waſhed round 
about by the out Sea, and which is very won- 
derful, if the Sea did not tranſmit great Branches, 
Arms, or Bays, from itſelf into the Land, in or- 
der (beſides other Uſes) to receive likewiſe the diſ- 
charged Waters of the Rivers into its Boſom, to 
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mix therewith the Great and Salt Sea, and ſo to 
yield new Matter for Vapours, and thereby for 
Rain, and for continuing the Circulation of the 
faid Rivers. From whence it comes, that this 
whole Structure and great Work would have been 
ſtil} in vain, if the Coaſts adjacent to the Sea, and 
to thoſe Bays and Gulphs, were not lower than 
the Inland Countries and Regions remote from the 
Sea. Now ſhall it be ſaid, that a Matter of ſuch 
Importance, and upon which the Prefervation and 
Welfare of whole Nations depend, is brought to 
paſs without a wiſe Deſign? 

Jo give an Inſtance thereof: In caſe the mighty 
Arm of the Northern Ocean, which is commonly 
called the Eaſt Sea, lying between a great Num- 
ber of Countries, were not, as one may ſay, dug 
out and prepared on purpoſe to receive likewiſe 
all the Rivers that diſcharge their Waters into it, 
(and which Yarenius terms exceeding great ones,) 
how difficult would it have been to them to have 
found their way into the Ocean; and how many 
Provinces would it have render'd uninhabitable 
by their Inundations, if the Streights of the 
Sound, and thoſe of the Great and Little Belt, 


were ſtopt, and all the Rivers ceaſe falling into 
the ſaid Eaſt Sea? 


4 


The ſame would happen, if thoſe rich and 
noble Coaſts of that great Gulph which is com- 
monly called the Mediterranean, and which Coaſts 
are of ſo vaſt an Extent, were not ſo low that the 


Rivers by their Weight could run down thither, 


and from all Parts diſcharge their mighty Streame, 
as it were into a common Drain formed for that 
Purpoſe. | 

For theſe Reaſons it is, that the Paſſage thro? 
the Dardanelles to Conſtantinople is fo very difficult, 
on account of a Current occaſion'd by the Diſ- 
charge of ſuch great Rivers as the Danube, the 
; | 114 Niepea 
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Nieper or Boryſthenes, the Tanais, or Don, and others 
which carry their Waters thro' theſe Streights, 
See Robbe's Navigation, p. 84. 

Now all theſe Waters ſeem to diſcharge them- 
ſelves finally into the great Ocean through the 
Streights of Gibraltar; and, as at the Dardanelles, 
do there likewiſe produce a continual Current out- 
wards. 

But I was very much ſurpriz'd at what one of 
the principal Sea- Officers of Holland informed me 
of; namely, that having often paſſed the faid 
Streights, beſides the known Currents in the Me- 
diterranean Sea, which run Eaſtward along the 
Coaſt of Barbary, and Weſtward on the oppoſite 


_ Coalt, it was experimentally known to all Sea- 


faring People, that there was a continual Current 
from the Ocean through the ſaid Streight, ſetting 
inwards. This they inter, becauſe thoſe that will 
go into the Mediterranean, can always pals through 
this Streight by Laveering or Tacking, even tho 
the Wind be contrary; and yet, in the ſame Cir- 
cumitances, can they pais from the Mediterrancai 
into the Ocean, but with much Time and Dit- 
ficulty. 

And when I enquired of that Gentleman, what 
became of that vaſt quantity of River Waters which 
are continually diſcharged into the Mediterranean, 


and which ſeem to have no other OQurt-let but 


through the aforeſaid Streights; he was pleaſed 
to anſwer me, that ſome were of opinion, that 
cither the Heat of the Sun exhaled thoſe Waters 


from the Sea, or as others thought, that there 


were in the ſo named Gulph of Narbonne, or in 
other Places, ſome ſubterraneous Cavities at the 
bottom of the Sea, whereby theſe Waters were diſ- 
charged at leaſt it was experimentally known, 
chat there is an uncommon Motion of the Sea Wa- 

| eis 
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ters in the ſaid Gulph more than in any other 
Places. | | 

Now, whether this or any thing elſe be the 
Cauſe why the Mediterranean Sea, which on the 
| Eaſt Side, and all round, does perpetually receive 
the Waters of ſuch great Rivers, and on the Weſt 
Side thoſe of the Ocean, has not in ſo many Ages 
been ſo far filled therewith as to overflow the 
adjacent Countries; this is certainly true, that 

the Divine Providence does herein difplay itſelf 
after a wonderful manner; whereby Gop has 
given a convincing and ocular Demonſtration, 
that he will not be bound by any neceſſary Laws 
of Nature, but is able to perform all things ac- 
cording to his own good Pleaſure, producing in 
ſuch a little Corner of the World, as is the Diſtance 
of the Streights of the Dardanelles from thoſe of Gi- 
braltar, ſuch an amazing Work as the making place 
for the Diſcharge of thoſe mighty Rivers, after 
two ſuch different and unaccountable Ways. Num- 
berleſs would be the Wonders that might be pro- 
duced upon this occaſion from the natural Hiſto- 
ries of the Seas and other Waters; we ſhall there- 
fore refer our Readers to thoſe that have given Re- 
lations and Deſcriptions of the Sea and Land, all 


which if we were to repeat, would be an endleſs 
Work. 


SE Cr. LIX. The Uſes of the Sea. 


Bu r becauſe we have been prolix enough upon 
this Subject, let the Atheiſt go farther with us, 
and obſerve how the Sea does not only ſurround 
the whole Earth, in order, as has been ſaid be- 
fore, to receive into its Boſom the Rivers and 
freſh Waters, and preſerve them from Corruption 
by its Salts, till they become uſeful again, but like- 
wiſe, how the ſaid Seas are the only Means by 
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which Commerce and Traffick can be carried on; 
and each Part of the Globe that has the Ad. 
vantage of lying near them, can enjoy, by the help 
of Shipping, all the Advantages and Convenien- 
ces of the molt Inland Countries : So that the great 
Creator has vouchſafed not only to take care of 
thoſe that lie near the Sea, but likewiſe of all 
that live in the very Heart of the Continent, 
by the means of Rivers, and by the imbaying or 
breaking of the Ocean many Leagues up within 
the Continents themſelves; Inſtances of which have 
been given in the Eaſt and Mediterranean Seas. 
Let us produce another Example: If Holland, 
which has hitherto been ſo ſignally bleſſed by 
Gop, but which is ſurrounded with unfruitful 
Countrics and barren Heaths, had been obliged 
to have fed its Inhabitants with nothing but what 
itſelf produced, perhaps there would not have 
been a more miſerable and defective Nation in 
all Zzrope : Whereas now, by the help of the Sea 
only, every thing that the old or new World can 
afford, either for Neceſſity, Convenience, or Or- 
nament, are brought hither in great abundance. 
Can then a Dutchman ever look upon the Sea with- 
out thinking at the ſame time, how much he is 


1ndebted to him that made it? 


and Convittions from thence. 


WE RE there no Sea, what vaſt Machines ſhould 


we ſtand in need of? What a Strength of an in- 


expreſſible Number of Men and Beaſts would there 
be wanting to bring home to us thoſe mighty 
Burdens which an Indian or an Eaſt-Country Fleet 


does now ſupply ? the more becauſe the Merchants 


mult then have been obliged to paſs thro' the 
Countrics of other People, it may be of Enemies, 
| | or 


The Religious Philoſopher. 5 35 


or of ſuch Nations who, like the Arabians, live 
upon Plunder inſomuch, that beſides the Num- 
bers of Men, they would likewiſe be forced, for 
their own Defence, to carry with them great 
Trains of Artillery, and all other kinds of Am- 
munition and Proviſion: W hereas now theſe hea- 
vy Ships, containing all theſe great Burdens, are 
ſo eaſily born by the Sea, and driven forwards by 
ſmall Blaſts of Wind, and very long Voyages 
performed with much Conveniency and little 
Time. 1 : 

If an Atheiſt ſhould {till maintain, that all this 
is ſo diſpoſed without any Wiſdom, let him con- 
template a well-cquipp'd Man of War, or even an 
Eaſft-India Ship, and let him be ask'd, what Means 
could poſſibly have been invented to have put a 
Machine of ſo great a weight as ſuch a Ship, with 
all its Lading and Cannon, into ſuch a Condition, 
as to cauſe it to move with a very {mall Force, 
without the Aſſiſtance of Water, or any other li- 
quid Matter? The only Anſwer, if he were a skil- 
ful Mathematician, that he ſhould be able to give, 
would be, That ſuch a Ship muſt be put into a ſuf- 
ficient Equilibrium, in which caſe the leaſt addi- 
tional Force would be able to move it; juſt as if 
it were hanged by a Chain or Rope to a Crane or 
to one Arm of a Balance, which had an equal 
_ Weight faſtened on the other Arm; or after ſuch 
other manner as a Mechanick could propoſe to 
himſelf. But then it is no leſs certain, that amon 
all the known Materials, none could be found ſut- 
ficiently ſtrong to ſerve for Inſtruments to ſuch 
Experiments; much leſs could they frame any 
Idea of bringing a Ship from the Indies in ſuch a 
manner. ES 

Now in theſe Circumſtances, if any Man ſhould 
tell him, that he knew a way how to carry ſo 
vaſt a Burden ſome hundreds of Leagues, and to 

keep 
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keep it in a conſtant Equilibrium, without ever 
changing its State, ſo as to be able to move it 
with a very little Force which way he pleas'd, ac- 
cording to all the Points of the Compaſs; would 
he dare to anſwer, that ſuch a thing could be per- 
formed without a wiſe Contrivance ? 


Scr. LXI. 7 he ſame Arguments enforced. 


Tris would be the Time to ſhew the uncx- 
reſſible Footſteps of an adorable Creator more 
clearly than at Noon- Day; and to ſay ſomething 
of thoſe Laws of Hydroſtaticks, which are more 
wonder'd at by every one than as yet underſtood, 
in relation to their way of working; but we ſhall 
do this more largely in its proper place; and we 
beg thoſe that read it to apply what we there 
ſay to the Powers of the Sea, to the end thar 
they may be more fully convinced, even with A- 
ſtoniſhment, of the Wiſdom and Power of the 
Great Creator. 

To ſay one Word or two of it here: Can one 
judge that there is no Knowledge or Contrivance 
required to- raiſe up one of the greateſt Men of 
War by the help of a tew Tons of Water, which 
for Weight are by no means comparable to it ? 
And yet it is plain that this may be done, if ſuch 
a Ship, drawing 20 Foot of Water, ſtood upon 
dry Ground, and that there were made about 
it a Dock or Sluice of about 21 Foot in Depth, in 
ſuch manner that there ſhould not remain more 
than the Breadth of half a Foot, or a good deal 
Ic, between the ſaid Ship and Dock. For in caſe 
this Interſtice between the Ship and the Dock 
(which being about half a Foot more or leſs in 
Brceadth, would contain very little Water,) were 
filled up to the Top with Sea- Water, every body 
| knows that the aforeſaid ſmall quantity of Water 
| beins 
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being ſo diſpoſed, would raiſe up and put into 
Motion ſo prodigious a Weight as that of the 
whole Ship. 

This muſt not be aſcrib'd to the Lightneſs of the 
Wood alone, as if the Water had but a ſmall 
Share therein: Foraſtnuch as we hope hereatter 
experimentally to prove the contrary, when we 
come to treat about the Laws of Hydroftaticks. 

Can then any rational Creature be ſo deplorably 
blind, as not to fee in this mighty Violence of to 
ſurprizing a Force as is here exerted by the Water, 
and which is yet ſo abſolutely neceſſary to put any 
one Ship in a Capacity of failing I ſay, as not to 
be convinced of the Wiſdom of the Creator? Can 


a mere and ſtupid Chance ever ſubject ſuch a Mat- 


ter as Water, ignorant of its own Nature and of 
every thing beſides, ſo accurately and nicely to 
the Laws of Mathematicks; inſomuch that be- 
fore it recedes from them in the leaſt point, it acts 
unconceivable Wonders? But more of this here- 
after. 

Eſpecially when a Man ſees, at the Arrival of 
the Fleets, a great number of Ships lying almoſt 
cloſe to one another before the City of Amſterdam, 
and how ſuch a ſmall quantity of Water fo eaſily 
bears this prodigious Burden, without appearing 
to ſuffer any Violence, and keeping them in an 
Equilibrium by an incomparably ſmaller Force, 
makes them capable of Motion on every fide. Fur- 
ther, when he reflects with himſelf, that if the 
ſaid Water were by any means drawn from under 
them, and that all thoſe Ships far dry, what an 


Apparatus, what Machines, what a Force of num- 
berleſs Men and Horſes would be wanted to move 


them only one Foot from their Place. Would it 
not ſeem a molt inſcrutable thing to him, that an 
ignorant paſſive Matter, ſuch as Water, could fo 
eaſily bear ſuch an amazing Weight on its Back, 
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and waft it along by a gentle Current only, ſo 
many hundreds of Leagues? 

J have dwelt ſomewhat the longer upon this 
Subject, becauſe if ever the terrible Power and 
adorable Wiſdom of that Gop who orders all 
things in the World, appears 1n its greateſt Luſtre, 
it muſt be confeſſed to do ſo in the preſent 
Caſe; and it ſeems to me, that if this aftoniſhin 
Force of the Water, (by which it holds ſuch im- 
menſe Weights, in its hand as it were, and offers 
to Men to bring them any way according to their 
Will,) if it be but well confider'd by a doubting 
Philoſopher, is alone ſufficient to prove irrefraga- 
bly the Preſence of a God who is dreadful in his 
Power, and great in his Wiſdom and Goodneſs; 
I fay, all this would appear even to a Demonſtra- 
tion, if he would but diveſt himſelf of that careleſs 
manner in which Cuſtom makes him look upon 
all, even the greateſt things, without Attention; 
and if he could rightly contemplate fo ſtupen- 


dous a Work. 


SECT, LXII. The Fiſhes of the Sea. 


Cana Man now that has any thing of Grati- 
tude in him, perſuade himſelf, that he has no Ob- 
ligation to that Gop who has ſurrounded the 
whole inhabitable Earth with theſe Waters, and 
holds them every where in a continual Readineſs, 
that their mighty Strength may be ſerviceable to 
Mankind? If he can, let him go one ſtep farther 
with us, and contemplate the Depths of the Sea, 
which in ſo many Places is unfathomable. It was 
not ſufficient for the Great Creator to preſerve 
the Ocean in ſuch a State, for all the above-men- 
tion'd Purpoſes; but that this great Space of Wa- 
ters ſhould not be without further Uſes, and to 
the end that the Hand of its adorable Maker 


might 
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| might be manifeſted as well by the deepeſt Cavi- 
ties as by the vaſtly extended Superficies thereof, 
he has been graciouſly pleaſed to furniſh it with 
ſuch innumerable Kinds of Fiſhes, and other ma- 
rine Creatures, by the multitude of which ſo ma- 
ny Men are continually fed; inſomuch that where 
no Bread can be procured but with great Trouble 
and Charge, the fame being dried does likewiſe 
ſupply the Want thereof. Not to mention here 
the inexpreſſible Variety of Fiſhes, by which the 
Appetite and Palates of ſo many Eaters are grati- 
fied; will an Atheiſt dare to mention, that the Sea 
likewiſe, in this caſe, with all its Fiſhes, were 
made without Deſign? Whereas he himſelf, and 
all Land Creatures, could not be able to remain a 
quarter of an Hour under Water without dying: 
Is there then no Knowledge required to form ſo 
many Creatures after ſuch a manner as to be able 
not only to live always in the Water, and as 
other Creatures find their Support in the Air, they, 
on the contrary, get their whole Subſiſtence in the 
Water, but likewiſe bring forth their Young there 
in ſo great abundance? Further, let us conſider 
how much the Structure of the Eyes of Fiſhes dif- 
fer from that of the Land Creatures, the firſt bein 

adapted only to ſee in Water, the other in the Air. 
Let him alſo conſider the Shape and Form of Fiſhes, 
where he will plainly diſcover all thoſe Qualitics 
that are requiſite to ſupport them in Water. And 
ſince ſome of them can live only in ſalt and others 
in freſh Water, let him obſerve with Wonder, that 
Care is taken for the firit by the Sea, and for the 
* laſt by Rivers and freſh Inland Waters. And it he 
deſires to be further inform'd of the Relation which 
the Fiſhes and Water have murually to one an- 
other, let him turn to what is ſaid here below 
concerning the Fiſhes, and cu:npare it with this 
Diſſertation about the Sea. | 


SECT. 
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SecT. LXIII. Convictions from the foregoing Ob- 


ſervations. 


Ir now, after having ſeen and underſtood all 
this, any one can pretend ſtill to remain uncon- 
vinced of the Wiſdom of. a Being which has form'd 
it all, let him only examine himſelf, whether hebe 
really diſpoſed or not to be convinc'd; if not, we 
can do no more than only to pity his moſt miſe- 
rable Condition; but if, contrary to his own 
Will and ſincere Endeavours, he perceives that he 
is not ſatisfied, there ſeems no other wholſomer 
Counſel for him, than moſt humbly to implore that 
Gop, by whom he deſires to be convinced, that 
he would vouchſafe to bleſs thoſe Studies which 
he employs in contemplating his Creatures, and 
enable him to prove his Exiſtence by his Works, 
with the ſame Acquieſcence and Conviction which 
he finds in himſelf, when by ſeeing a curious 
Piece of Workmanſhip, ſuch as a well contrived 
Watch, a convenient Houſe, a Ship with all its 


Tackling, Sc. he concludes, that theſe things 
were made by a skilful Artificer, for certain wiſe 


Ends. Which Method, to my Knowledge, Gop 
was pleaſed to ſanctify to a great but unhappy 
Philoſopher, in his laſt and Death-bed Sickneſs. 


SecT. LXIV. 7. he Circulation of the Waters does 
likewiſe preſerve the Land from overflowing. 


To add ſomething farther, which ſeems to give 
ſuch as are not entirely hardened an irrefragable 
Proof of a G oD that rules the Sea: Can any one 
ſee, without the utmoſt Amazement, that ſo great, 
ſo extended a Space, in which ſo dreadful a quan- 
tity of Waters is contained, as the Ocean, does 

nor 
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not overflow the dry Land, and eſpecially where 
it is ſo low as that of Holland; ſince there is ſuch 
a Concurrence of Circumſtances that ſeem to ren- 
der it unavoidable, unleſs a greater Power an 
Wiſdom had intervened. 

To ſhew this, let any Man tell us how it is poſ- 
ſible, that ſuch an innumerable Company of Ri- 
vers, and among them ſuch great ones as Yare- 
nius mentions in his Account of Rivers, $. 27. do 
Day and Night continually diſcharge into the Sea 
ſuch an unconceivable Quantity of Waters, and 
{till do the ſame ſo many Ages without ceaſing, 
and yet not fill the Sea, nor force it to exceed its 
Bounds, and overflow the Land. 

This would be unintelligible to every one, were 
it not that all theſe Waters did conſtantly obſerve 
the Circulation we have ſhewn before; whereby 
thoſe Waters that are brought into the Sea by the 
Rivers, and increaſe the fame, are again attracted 
by the Heat of the Sun, and do riſe up into the 
Air under the Form of Vapours, and there they, 
or at leaſt great part of them, are collected upon 


the Tops of Mountains, or deſcend again in Rains, 


and become little Brooks, which, by their Union, 
make up the ſame Rivers that carried them into 
the Sea. Thus performing their continual Circu- 
lation from the Land to the Sea, and from the 
Sea thro” the Air into the Land again. 


SECT. LXV. Convictions from the foregoing Ob- 


ſervations. 


N ow let me ask an Atheiſt, whether beſides 
all. that we have already ſaid about the Sea, he 
imagines that theſe things have come to pals 
without any Direction; and that all that contri- 
butes to this great Circulation, has acquired ſo 
appoſite a Conſtitution without a determined 
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Purpoſe? Why then is not the Sea quite exhal'd 
and dried up? Why is it not increaſed by the Ri- 
vers? Either of which would produce the certain 
Deſtruction and Ruin of the whole Earth. And 
whence comes it that the Sun has continued for 
ſo many Ages in ſuch an exact degree of Heat, as 
to leave in the Sea always about the ſame quantity 
of Water, without our being able to diſcover an 
remarkable Diminution or Augmentation thereof? 
And after many of the like Queſtions, which one 
might eaſily put on this Occaſion, can any rea- 
ſonable Man believe that a blind and ignorant 
Cauſe, a mere Chance, (which may every Minute 
act after a different manner,) has had the Direction 
of it? and which has been able to confine ſuch an 
infinite Hoſt of ſo many Millions of watry Par- 
ticles to ſuch fixt and ſo neceſſary Laws, for the 
good of thoſe that inhabit this Globe, without the 
leaſt Deviation; and to make thoſe Particles always 
return to the Sea from whence they came? 


SE Cr. LXVI. The Dykes or Banks of Holland. 


Ir any one deſires to ſee a further Proof of the 
manifeſt Government and Direction of the Great 
Creator, let him paſs along the Dykes of North- 
Holland, and there take notice in how many Places 
the Waters of the Zuider- Sea are higher than the 
Lands that lie within the faid Dykes. Let him 
farther contemplate the Smallneſs of theſe Dykes, 


1n compariſon of the great Extent of Sea which 


lies and preſſes upon them: Let him obſerve the 
amazing Power and Strength of the Sea, by which, 
tho' cover'd with Ships, it fo eaſily bears the un- 
expreſſible Burden, and upon the leaſt ſtirring of its 
Waves can move and lift them up. Would he, 
if he did not know thoſe Laws to which the great 
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e not conſider it as a continual and unconceiv- 
able Miracle, that thoſe Dykes, fo ſmall and flen- 
der in reſpect to the Waters that preſs upon them, 
have not been overturned and carried away lon 
ago by the Weight thereof, and theadjacent Lat 
turned into Sea: At leaſt it appears from hence, 
that there is need of more than human Aſſiſtance 
to preſerve ſuch a Country from Inundations. 

For inſtance: Let us ſuppoſe AB (Tab. XV. 
Fig. 2.) to be the Breadth or Extent of the afore- 
ſaid Zuider-Sea, and if you pleaſe too, cover'd with 
Ships, which, by their prodigious Weight, do 
preſs the Waters forward on all ſides: Let AC 
and B D be the Dykes (which we only repreſent 
here in their Height by a Line,) which hinder the 
Water from overflowing the Lands 1 K, that lie 
behind them. Now if one draws the Line CB, 
'tis plain that all the Waters at A C B would 
preſs againſt the Dyke AC, in caſe the Waters 
obſerved the ſame Laws in gravitating as ſolid 
Bodies do. Now, let any one imagine this whole 
Body ABC to be cover'd with Wood, and the 
whole Superficies thereof, A B, with tall and well- 
equipp'd Ships inſtead of Water, as has been here 
ſuppoſed. Now, if this great and heavy Body 


could ſlide downwards fo ſmoothly, and without 


any Friction or Reſiſtance, along the oblique 
Line BC, as the Water can do, and could preſs 
afrer the ſame manner upon the Dyke A C, one 
need not ask, whether the Dyke could ſtand a- 
gainſt it only one Hour. Now, ſince Water is 


unconteſtably heavier than Wood, tis plain that 


the ſtill-ſtanding Sea would act with greater Vio- 
lence againſt the ſaid Dyke than the Wood AB C, 
in caſe the Water ſhould operate according to its 
Weight, after the ſame manner as the faid great 
Body; the Conſequence of which would be, that 

Vol. II. K K no 
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no Land in the World, which lay lower than the 
Sea, could be defended againſt it by any Dykes, 

Now let the moſt ſubtil Atheiſt inform us af- 
ter what manner he can deduce this Diſpoſition of 
the Particles of Water, not only upon the Princi- 
ple of a fortuitous Concourſe of the Parts, or from 
ignorant Laws, but even from his own preſumptu- 
ous Wiſdom and Philoſophy; as alſo after what 
manner Water, tho? it preſerves its Gravity, ſhall 

et be ſo reſtrain'd as to its Preſſure, as to ſuffer - 
itſelf to be contain'd within ſuch narrow Limits 
as are our Dykes. 

To account for this Difficulty in ſome meaſure 
here, (ſince we ſhall ſpeak more fully of it hereaf- 
ter in its proper Place,) is it without Wiſdom 
that the whole Sea AB CD, (Tab. XV. Fig. 2.) 
cover'd with this vaſt Weight of ſo many great 
Ships, and of the Breadth of ſo many Leagues, 
does not preſs ſtronger againſt the Dyke AC, than 
the ſmall but equally deep Ditch A E would do, 
of 1 is no broader than a Rod, and a good deal 
eſs! 

Wherefore, tho' the Dyke A C conſiſted only 
of thin Glaſs, the whole Sea ABCD would not 
be able to break it with all its Preſſure, if there 
were only behind the ſaid Dyke at GH CA, 2 
little Water, no broader than the Length of aRod 
or Perch, but as deep as the Sea. 

Now, that this is true, they that underſtand 
Hydroftaticks know very well; we ſhall alſo ſhew 
it more largely hereafter. And the ſame is the 
only Cauſe why the whole Sea, cover'd with thou- 
ſands of Ships, if it be calm and not too deep, 
(ſince it is by the Depth only, and not Breadth, 
that its Preſſure is increaſed,) is often bridled by a 
fight Dyke, and prevented from overflowing fo 
many Countries, and drowning Men and Beaſts. 


SECT. 
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SE CT. LXVII. Sand ſtops the Sea, and proceeds 


from it. 


Bur now if any one goes farther, and has ever 
contemplated this dreadful Abyſs in its wild Mo- 


tions, when excited by Storms, or its Waves riſing 


to incredible Heights, and threatning to inun- 
date and ſwallow the dry Land: Can he then 
think it is by Chance, that the mad Waves of 
this terrible Heap of Waters are to this Day con- 
tained within its Bounds? And he that has ever 
ſeriouſly and earneſtly reflected upon the whole, 
muſt he not entirely juſtify the Diſcourſe of the 
Great Creator of all Things, when he ſharply re- 


| bukes the careleſs /7aelites for their Blindnels and 
Dullneſs in the following manner, by the Prophet 


Jeremiab, c. v. ver. 21, 22. Hear now this, O fool- 
ifh People, and without Underſtanding, which have 
Eyes and ſee not, which have Ears and hear not, 
fear ye not me? ſaith the Lord: Will ye not tremble 
at my Preſence, which have placed the Sand for the 
Bound of the Sea, by a perpetual Decree, that it 
cannot paſs it; and tho the Waves thereof toſs them- 
ſelves, yet they cannot prevail; tho they roar, yet 
they cannot paſs over it? 

Shew any one that has ſeen a ſtormy Sea rolling 
its Waves in its full Courſe, a handful of Sand; and 
tell him that ſuch ſmall, ſuch contemptible Bodies, 
which one may blow away with ones Mouth, can 
reſtrain the Rage of thoſe watry Mountains; will 
he not look upon it as a Wonder? Bur tell him 
moreover, that the Sca itſelf does, according to 
all Probability, produce that Sand, and thereby 
becomes itſelf a Bridle to its own fearful Powers, 
according to the above-mention'd Experiment of 
Meſſieurs Hook and Plot; where it is ſhewn, that 
by the Eyaporation of Salt- Water (which is con- 
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tinually performed by the Heat of the Sun upon 
the Sea,) a great Quantity of Sand is produced. 
Can he likewiſe think that a blind and ignorant 
Nature has beſtow'd this Property upon the Salt- 
Water of the Sea, and thereby only preſerved ſuch 
flouriſhing Kingdoms and ſo many Provinces from 
Inundations, with caſting up whole Mounrains of 
Sand out of the Sea, in Places that otherwiſe, by 


reaſon of their Flatneſs and Lowneſs, might dai- 


ly expect to be ſwallowed up? Can he look upon 
the double Sand- banks placed along the Coaſts, 
which are like ſo many Walls and Bulwarks againſt 
the Incurſion of this all- deſtroying Sea- Enemy? 
Can he obſerve the oblique Alcent of the 
Shoar, in order to break the Force of the Sea, or 
the Height of the Downs that lie behind, with- 
out being obliged to own, that a great and ado- 
rable Engineer has vouchſafed thereby to forti- 
fy this Country againſt an Invader, powerful be- 
yond Conception, and which aſſaults them conti- 
nually ? The rather, becauſe one cannot imagine 
how it ſhould be poſſible that ſuch looſe Heaps of 
Sand are not entirely ſcatter'd by the Winds, 
when we ſee ſo often ſuch great Quantities there- 
of raiſed up and carried through the Air. Again, 
will any one ſay that it is by mere Chance, that 
in theſe dry and barren Sands, (which otherwiſe 
are hardly capable to produce any Plant,) certain 
Herbs or Weeds do not only grow, but are like- 
wiſe proper to be tranſplanted, by means of 
which theſe Sand-banks are defended againſt the 
ſcattering Winds, and the Downs brought and 
continued in their Places where they can be moſt 
ſerviceable? 
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Sect. LXVIII. The Sea-Weed the Support of Dytes. 


IN other Places, where the Sand is not in fo 
great Plenty as in the Zuider-Sea, which is ſup- 
poſed to be formed by an Inundation from the O- 
cean, and which is only bounded by Dykes, Ex- 
perience ſhews, that no better can be found for 
the making thereof, than that Sea-Weed which 
we call Wier. Now can any. body imagine that 
the Hollanders, in this Caſe, ſpeak without Reaſon 
or Grounds, when they fetch from thence a Proof 
of a Gop that preſerves their Country? Foraſ- 
much as they ſee that this Weed is produced cven 
by the Sea, in great abundance, and the Dykes 
thereof are maintained by it. 


SECT. LXIX. The Engliſh Channel preſerves 
Holland. | 


YET more: Foraſmuch as all this does hardly 
ſeem ſufficient to ſecure our Low-Countries from 
being buried under the Waters of the great Ocean, 
can any one imagine that it is order'd by Chance 
that the Promontory of France, and that great and 
noble Iſland of Ereat- Britain make between em a 
Streight or Channel, which is broad enough for 
a2 Fleet of Ships to paſs through, and yet narrow 
enough to hinder this dreadful Ocean, when it 
aſcends in its Flux, from diſcharging with full 
Strength his watry Mountains upon the Coaſt of 
Huolland. Since either by wanting too much Time 
to pals thro' the Channel, it is carried back by a 
ſeaſonable Ebbing, or, as others think, becanſe 
the North-Sea growing continually wider on this 
Side, the Waters that flow thro' the Channel can- 
not continue at ſuch a Height. Accordingly, Ex- 
| K k 3 perience 
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perience teaches us, that for this laſt Reaſon the 
Tide of Flood runs five or fix Times as high ar 
Calais as in the North- Sea; which is obſerved b 


Mr. Hartſoeker, in his Treatiſe of natural Philo- 
ſophy. 


Szcr. LXX. The Cauſe of Ebbing and Flowing 


omitted. 


W = ſhall paſs by the famous and great Motion 
of the Sea in its Flux and Reflux, or Ebbing and 
Flowing, as well as others that are not leſs won- 
derful; foraſmuch as the Cauſes thereof ſeem to 
be kepr among the inſcrutable Secrets of the Cre- 
ator; referring thoſe that deſire farther Informa- 
tions to the Opinion of the great Naturaliſts, 
{ome of which ſeem to carry along with them a 
great deal of Probability. 

This is certain, that the Waters of the Sea un- 
der the Moon, or nearly under it, do on both 
ſides of the Globe raiſe an exceeding great and 
convex Mountain, which daily ſurrounds the Earth. 
Now, that this cannot happen without diſturbing 
the Sea, even in its deepeſt Cavities and Abyſſes, 

Mr. Marioite has ſhewn (in his Book of H- 
droſraticks, p. 217, &c.) experimentally, that 
in running Waters, unleſs ſome particular Occa- 
ſion intervenes, the Water at or near the upper 


Superficies runs much ſwifter than that in the 


middle, or at the bottom for which reaſon, in 
great Depths of the Sea, notwithſtanding the 
Currents and Motions that may prevail at Top, 
it is credible, that the loweſt Waters are quite ſtill, 
or move but very little; ſo that the ſame having 
ſtagnated for ſo many Ages, might eaſily be cor- 
rupted. | | 


Now, 
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Now, whether the Great Ruler does not like- 
wiſe make uſe of thoſe Motions and Toſſings of 
the Waves, to preſerve the Sea- Water from Cor- 
ruption, even to the very bottom of them, to keep 
the Fiſhes and other Creatures alive, and the Air 
itſelf pure and [weet, which might otherwiſe be 
infected thereby, we leave to the Judgment of the 
Learned: At leaſt 'tis well enough known, how 
very uſeful the Flowing and Ebbing of the Sea is 
to Mariners, particularly when they fail out or 
into their Havens, where otherwiſe there might 
be great Danger. You will ſee below, in Contem- 
Plation XXV. ſomething more relating to this great 
Phenomenon. 30 


Sect. LXXI. Mater beſtowed in ſuch great abun- 
. annce, and for ſo many Ages, gratis, to living Crea- 
fures. | 


Brrore we quite leave this Subject, let us in 
the laſt place beſeech all unhappy Philoſophers, ſe- 
riouſly to conſider, that this Water, which brings 
along with it ſo great and fo many Advantages, 1s 
to be found in ſuch grear Plenty, and to be 
cured by thoſe that want it, almoſt in all Places, 
for nothing. Cannot we ſee herein the Goodneſs 
of the Giver! And he that knows not how ſuf- 
ficiently ro value the Benefit, let him only repre- 
ſent to himſelf the exceeding Trouble and Con- 
cern that all Men are in when they apprehend a 
Scarcity thereof, as it happens ſometimes in be- 
ſieged Towns, and to the Ship's Company in a 
long Voyage. But beſides this, does not the 
Wiſdom of a Divine Direction appear herein, that 
this Water is always abounding, and never fails, 
notwithſtanding that we might juſtly fear, that 
conſidering all the Occafions whereby the Water 
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may be either leſſen'd or corrupted, every living 
Creature would periſh with Thirſt? | 
How many Years, yea Ages, has this Water 
been moved by the Winds? been rolled along hard 
Beds? daſhed againſt Rocks? uſed in extinguiſh- 
ing Fire? ſerved for Drink to ſo many Creatures? 
drawn up into the Clouds? fallen down into Rains, 
and by reaſon of its Weight driven violently down 
Walls, Houſes, Mountains, Rocks, and other 
hard Bodies? been congealed into Ice, Hail, and 
Snow? and finally been mov'd and handled in the 
rougheſt manner by different Powers? And may 
not every one then, with great Probability, ſup- 
poſe, that the Water, after having undergone all 
that is above mention'd for ſo many thouſand 
Years, ſhould be worn out and have changed its 
Figure, or, which is the ſame thing, its Properties? 
So that any body who knows how much all 
things are worn by a continual Uſe, by which 
they are certainly render'd leſs fit for Motion, could 
hardly be induced to believe, that one and the ſame 
Subſtance, after having withſtood ſo many and ſo 
great Shocks, between five and ſix Thouſand 
Years, ſhould be able to preſerve the ſame Figure. 
Notwithſtanding which, we are taught by daily 
Experience, that the Waters of the Sea, of Rivers, 
and of Rains, have remained always unchanged, 
and preſerved their Nature and Properties. Can 
we not then obſerve herein a Government, a Pro- 
vidence, not only ſurpaſſing all human Power, 
but even all Opinions and Arguments? And is 
not the mighty Hand of a Great Preſerver viſible 
enough to all that will conſider this without Pre- 
judice? 
Now if any body ſhould object againſt this, that 
Water, as well as all other Subſtances, does under- 
go an Attrition but that there is continually as 
much new Water produced by other ay * as 
. | that 
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that which is worn away and otherwiſe walted 
yet that won't leſſen the Wonder, nor in the leaſt 
enervate this Proof: For if it be allowed, will 
there then be no want of a wile and powerful Di- 
rection to ſubſtitute continually an equal Quantity 
of Water to that which is loſt by Attrition, and 
without which the whole Earth would fall into 
Diſorder? And can any body, upon ſuch an Hy- 
potheſis, pretend that it comes to pals by Chance 
or ignorant Cauſes, that there is juſt as much Wa- 
ter produced as was worn away, or conſumed, 
by the various Uſes thereof? Why then is not 
there more produced than was loſt? And why are 
not the Rivers, in ſo many thouſand Years, in- 
creaſed to ſuch a degree as to overflow the moſt 
Part of the dry Land? Or on the other fide,” why 
is not the Water diminiſhed? why 1s not there 
more corrupted or waſted than is produced? 
And why are not the Seas, and all the Collections 


of Waters, evaporated or dried up in ſo many 


Ages? Moreover, in caſe the Particles of Water 
were any-wiſe angular or oval, why are they not 
become quite round by a perpetual Attrition a- 
gainſt each other for ſo long a time, that being 
the laſt Figure aſſum'd by moſt Bodies after the 
Attrition of their Angles? And if theſe Particles 
are globular, why are they not entirely crumbled 
to Atoms by this inceſſant rubbing, and wearing, 
and ſtriking againſt each other, or, as ſome Philoſo- 
phers fancy, turn'd thereby into the Subſtance of 
Fire? At leaſt, if the Eſſence of Water conſiſts in 
a determinate Figure of its Parts, how can ſuch an 
Attrition happen without any Change in its Pro- 
pertles, at the ſame time that the Figure thereof is 
changed? And why is not Water, for theſe Rea- 
ſons, repreſented to us now under a quite differer t 
Appearance from what it was ſeveral Ages ago? 
If we now add to what has been already ſaid, and 

5 if 
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IH if we conſider how much Water (according to the 
4H abovemention'd Experiment of Mr. Boyle, ) can and 
114 will be turned into Earth by a continual Diftilla- 
N tion cauſed by the Sun and the ſubterraneous 
Fires; how much is fixed and incorporated with, 
or converted into thouſands of Plants; how much 
is uſed in the Compoſition of the Bodies and Hu- 
mours of ſuch an infinite Number of Creatures; 
might we not with great Reaſon judge, that this 
continuing for thouſands of Years, and the great 
number of things which are made up of Water in 
a great meaſure, being likewiſe conſider'd, it muſt 
have been long ſince exceedingly diminiſhed, if 
it had not quite failed. Nevertheleſs we ſee, that 
this Water remains in the Quantity that is necel- 
fary for all our Uſes. 
Now let a Philoſopher, of what Sect ſoever he 
be, ſhew us, whether this can happen and conti. 
nue unvariably (which alone is a Wonder,) with- 
out the Direction of a ſuperior Power and Wi 
dom: For if the Care of a ſupreme Director ever 
appear'd glaringly, it is certainly in this Caſe, in 
which he will not ſuffer his Creatures to want what 
is ſo neceſſary for their Preſervation. And why 
does not he argue juſtly, who thinks that at eve- 
ry Draught we take for extinguiſhing our Thirſt 
(which, whatever you pleaſe to call ir, conſiſts of 
or is derived moſtly from Water,) that we are 
bound to return our Thanks to the Giver of this 
ſo wonderful, ſo agreeable, and fo uſeful a Bleſ- 
ſing, which he deals out with ſo much Wiſdom 
for the Preſervation of all that live; to ſay no- 
thing of our own Impotence, as big as we appear 
in our own Eyes, who can't produce one ſingle 
Drop of this Element. Let then the moſt preſum- 
ptuous Atheiſt tell us how he, with all his imagi- 
nary Wiſdom, can prevent the entire Deſolation 
of this Globe, and the certain and 1 
I Deat 
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Death of every thing that breathes: And in caſe 
he finds himſelf unable to perform this ſmall Mat- 
ter, can he ſtill imagine that he is only beholden 
to a mere and ſtupid Chance, to Cauſes ignorant 
of their own Effects, and operating without Know- 
| ledge or Wiſdom, not only for the Diſcovery, 
but alſo for the bountiful Participation of this 
moſt unvaluable Preſent z and that thoſe, as igno- 
rant as they are, have been able to ſuppeditate a 
Means of furniſhing the World with Water? 

If now the very Atheiſts themſelves ſhall own 
it to be unreaſonable to think thus of Matters, 
as in truth they muſt, if they pretend to maintain 
their Title to Wiſdom, what need have we of 
more Arguments to confute them? 


CONTEMPLATION XIX. 


Of the EAR I R. 


SECT. I. Tranſition to the EARTH. 


OW if after having contemplated the Air 
and the Water, we paſs on to the EARTH, 
we cannot help affirming, that whoſoever ſhall 
maintain that all the Qualities and Properties that 
are to be found therein, are to be only aſcribed 
to mere Chance, or ignorant Laws of Nature, 
operating without Deſign, muſt cleave to a won- 
derful kind of Philoſophy, if he do.s not affirm 


the ſame againſt the Contradictions of his own 
Conſcience. Ty 


It 
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It is true, that the Earth, as ſuch, and {6 long 
as it remains in its natural State, cannot ſerye 
either for Meat or Drink to Men and Beaſts; but 
however, that every thing living is ſupported and 
cars by its Fruits, 1s plainly taught us by 

xperience. 


SECT, II. The Earth produces Graſs, Corn, &c. 


LEr an Atheiſt, to fetch no Proofs from the 
Depth of Nature, caſt his Eyes, Firſt, upon that 
common Herb, that contemprible Graſs which 
ſprings ſo abundantly out of the Earth, and feeds 

ſuch a number of Cattle: And, Secondly, upon 
the various kinds of Corn, whereby ſuch Num- 
bers of Men are likewiſe nouriſhed ; and then let 
him conſider with himſelf, whether it be by Chance 
that the firſt grows of its own accord out of the 
Earth in ſuch an infinite number of Places, and 
ſerves for Proviſion to the Cattle. And in calc 
there were not ſuch a Diſpoſition in the Earth, 
that it produces Graſs in ſo vaſt a Qnantity almoſt 
every where, without the leaſt Labour, or with- 
out any Cultivation, what poſſible Means could 
have been invented tor the nouriſhing and preſer- 
ving alive ſo many Millions of living Creatures, 
which in themſelves have not the leaſt Fitneſs for 
tilling and ſowing the Earth? 


Secr. III. Beaſts are Kitchens for the Graſs. 


FURTHERMORE, fince he cannot deny nei- 
ther, that tho' the whole World were full of Graſs, 
yet all Mankind might periſh with Hunger, ſince 
tad Experience has frequently taught us, in bar- 
ren Years, that no body can live of Graſs; will 
he again ſay that this is likewiſe accidental, and 
without a wiſe Direction, that the Earth is adapted 
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to produce Corn and other things, which ſerve 
Mankind for Food? And fince Graſs of itſelf 
is not fit for that Purpoſe, that by being eaten of 
Beaſts, it ſhould be changed into their own Sub- 
ſtance, and ſo become uſeful not only for Food, 
but even for Dainties too; Inſomuch, that we may 
look upon Oxen, Sheep, and all other Creatures, that 
are taken by Men for Food, as ſo many living and 
walking Kitchens, in which is prepared the other- 
wiſe unprofitable Graſs, which thereby becomes 
good, wholſome, and palatable Food. 


SECT. II. Convictions from the foregoing Obſer- 
VAarions. | 


AND whereas the greateſt Philoſopher, with all 
his Wiſdom, cannot produce one ſingle Grain of 
Wheat, or the ſmalleſt Leaf of Graſs out of the 
Earth, nor even inform us with Truth, how the 
grow and ſubſiſt, and much leſs, what is the Cauſe 
that Graſs ſerves for Food to the Cattle, and yet 
can nouriſh no Man before it becomes Milk or 
Fleſh by the Changes it undergoes in their Bodies 
can he then perſiſt in ſuch an Opinion, that it is 
without any Deſign, or Knowledge, of a Providen- 
tial Being, that there is this Analogy found in Beaſts 
and Graſs, in Men and Corn, by which both are 
ſupported and that it is one and the ſame Earth 
which produces them both ? 

If this can be maintained, I don't ſee why one 


may not fay, with as great an Appearance ofRea- 


ſon, that a Lock and the Key that is made and 
adapted to it, are both of them produced by the 
ſame Iron, without Underſtanding and without 
Deſign. 

Let thoſe that would make uſe of ſuch Evaſions, 
confider only how many other forts of Herbs daily 
come out of the Farth; and fince there are _ 

duce, 
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duced Thorns and Thiſtles (to ſay nothing of Poi- 
fonous Herbs) as well as Fodder for Beaſts, and 
Bread for Men let him ſhew us the leaſt reaſon, 
why the firſt, namely Graſs, grows almoſt every 
where without any Trouble even in the molt fo. 
litary Wilderneſſes, where it feeds Harts and 
Hinds, and other Graſs- eating Creatures, in great 
abundance; whereas, on the contrary, to produce 
Corn and human Food from the Earth, there is 
required ſo much Plowing, Harrowing, Sowing, 
Weeding, Mowing, and ſo much other painful 
Toiling ? | 
This has frequently put me in mind of the Ac- 
compliſhment of that Threat which God pro- 
nounced to Man at the Beginning of the World; 
Gen. iii. 17, 18, 19. Unto Adam he ſaid, Becauſe thou 
haſt hearken'd unto the Voice of thy Wife, and haſt 
eaten of the Tree of which I commanded thee, ſaying, 
Thou ſhalt not eat of it : Curſed is the Ground for thy 


ſake; in Sorrow ſhalt thou eat of it all the Days if 


thy Life. Thorns alſo and Thiſtles ſhall it bring forth 
zo thee: and thou ſhall eat the Herb of the Field. In 
the Sweat of thy Face ſhalt thou eat Bread till thou re- 
turn unto the Ground, for out of it waſt thou taken; 
for Duſt thou art, and unto Duſt ſhalt thou return. 
Now all this is true by ſad Experience; by which 
we are taught how much Pains are required to 
clear the Ground from Thorns and Thiſtles, that 
it may be fitted for the Support of Mankind. 


SECT. V. Different Productions and Powers from 
| the ſame Earth. 


STRONGER Demonſtrations of a wiſe and 
gracious Gop, no Man can juſtly require, than 
that which the Earth may teach every one who 
contemplates the Properties thereof. Nor is 

there 
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there any deep Philoſophy neceſſary for ſuch Con- 


victions. | 

Bring a Man only into Meadows where the 
Graſs ſprings out of the Earth for the Cattle; or 
into plowed Lands where the Corn grows for 
Mankind; into Gardens, where one ſees ſuch no- 
ble and refreſhing Fruits; into Woods, where one 
finds innumerable Trees which furniſh Materials 
for Building; into a Kitchen and Phyſick Garden, 
where are a number of Plants and Herbs, ſome of 
which ſerve for Food, others for Medicines in the 
Diſorders and Diſtempers of our Bodies, and for 
other Uſes; into Flower-Gardens, where there 
appears an infinite Quantity of the moſt charmin 
Colours and Smells of various Powers and Effects. 
Then ask him, Whether he or any body elſe, ever 
underſtood the Manner in which all this is pro- 


duced in the Earth; and whether thoſe can be 


thought to argue ſo improperly, who maintain that 
all this ſeems to them one continual Miracle and 
Demonſtration of a terrible, but no leſs bountiful 
Gop, who, from one and the fame Earth, is able 
to produce ſuch an unconceivable Variety of Plants. 
Let them freely maintain, purſuant to late Diſco- 
veries and Experiments, that there are Seeds, 
Plants and Stamina in all Seeds and Buds, which 
are expanded and augmented by additional Juices : 
But how will he be able to deduce the Diver- 
fity of Powers from the fame Earth, after ſuch 


a manner as may give entire Satisfaction to the 
Learned? 4 5 


SECT. 
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SEOr. VI. Conviftions from the foregoing Obſer. 
vations. 


Now if there ſhould be ſhewn toone of theſe 
unhappy Philſophers, who had never ſeen any 
Earth, a piece of black and uncomely Matter, 
would he not, upon contemplating all the before- 
mention'd Operations and Effects, take it for one 
of the moſt wonderful things in the World? And 
further, if ſome body that were the only Poſſeſſor 
of this Earth, ſhould declare, that he had thus 
diſpoſed it by his Wiſdom, and would generouſly 
preſent him with a ſmall Parcel thereof, would he 
not reckon this noble Gift among his moſt valu- 
able Rarities, and ſhew it to other curious Perſons 
as a very precious thing? And if it ſhould ſo hap- 
pen, that one of thoſe to whom he ſhould ſhew 
it, ſhould ſay, that he did not think the Perſon 
that had prepared it, to be wiſe or knowing; and, 
that altho' he had made ſuch a Mixture, it could 
not be aſcribed to his Skill or Judgment, but only 
by mere Chance, or ſome other ignorant Cauſe; 
would not even this Philoſopher declare, that 
great Wrong and Injuſtice was done to the Maker 
of ſuch a prolifick Matter; and that from the Ap- 
titude and Property which this Earth has to pro- 
duce ſo great a Diverſity of Plants, an irrefragable 


Proof may be drawn, that he who invented and 


compounded ſuch a Mixture, muſt have had not 
only a particular Knowledge thereof, but likewiſe 
of all the Herbs and Plants which ſuch a Matter 
produced; and conſequently muſt be wiſer than 
thouſands of other Men, who, how learned ſo- 
ever they may be, if once the Earth ſhould fail, 
could never inform us whereof it properly con- 
ſiſted, and wherein lay its Power or Faculty to 
produce all forts of Plants, g 
ct 
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Let a deplorable Atheiſt himſelf make the fur- 
ther Application to what has been ſaid: And for- 
aſmuch as he will find that this Earth is diſpoſed 
in ſo great an abundance, and for the ſervice of 
all Men throughout the whole inhabitable World 
far from being any Want or Defect thereof, this 
noble miraculous Matter is trod under foot by Men 
and Beaſts, and ſerves for Ways to Travellers: And 
whereas we ſhould have acknowledged an uncon- 
ceivable Wiſdom in the Preparation and Diſpoti- 
tion thereof, if there had been but a very {mall 
quantity of it in the World, ſhall we now doubt 
of the Wiſdom and Goodnets of the great Crea- 
tor, only becauſe he has been ſo bountiful and libe- 
ral thereof, and has communicated this wonderful 
Gift in fo great an abundance to Mankind. 

Io fay a little more upon the ſame Subject: 
W hereas every one would ſtand amaz'd if he had 
{cen but one Tulip, one Roſe, or one Lilly only 
growing out of ſuch contemptible Matter as the 


Earth appears to be, and could never be tired in 


praiſing the Wiſdom of Him who had found out 
the way of producing thoſe noble Flowers ſhall 
we therefore now be more backward in acknow- 
ledging the great Creator in his Pertections, be- 
cauſe inſtead of diſcloſing to us one Wonder in 
one Plant, we daily diſcover a thouſand Wonders 


in as many Plants. 


J have often conſider'd with wonder, the Ob- 
durateneſs and Inſenſibility to which the Cuſtom 
of continually enjoying a thing is able to brin 
Men's Minds; that can make an unhappy Atheil 


believe, that ſuch innumerable Trees, innumerable 


Flowers, and innumerable Plants are produced by 
meer Chance, at leaſt without Wiſdom; whereas 
he muſt own, even againſt his Will, that the Man 
who could but find out the way of making one 
only July flower or Tulip ſpring out of its Onion 
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or Bulb, and the Structure of it, was endow'd 
with a wonderful Underſtanding, and great In- 
ſight in the Laws of Nature. 

[ leave it now to their oyn ſelves, whether 
ſuch a Behaviour can be called reaſonable; and 
beg them, in order to be in ſome meaſure affected 
herewith, that they would contemplate the Earth 
and its Productions, not {lightly and after the uſual 
manner, but ſingle out any Herb, Flower, or 
Tree; and then taking in their Hand ſome of that 
Earth in which they grew, compare it with the 
ſaid Herb, Flower, or Tree; and finally fixing 
their Thoughts upon one of thoſe particular Ob- 
Jes, ask themſelves, how many thouſand ſeveral 
kinds of Plants ſpring out of the ſaid Earth? and 
I don't think, at leaſt I don't hope, that they will 
conſider it otherwiſe than as an unconceivable 
Wonder of Wiſdom. And ſince neither they, nor 
any one whom they know, can produce one ſingle 
Clod of Earth no bigger than a Man's Fiſt, with 
all their Skill, and that if this Earth were not be- 
ſtow'd on them with a bountiful Hand for their 
uſe, all things living would periſh with Hunger, 
ought not this Favour of the great Benefactor to 
ſtir them up to Thankfulneſs? What then is able 
to do it? Certainly if it had not been a gracious 
and powerful Go p that made this World with a 
wiſe Deſign, and who ſtill preſerves it in ſo proper 
a State, why does not this Globe of Earth conſiſt 
in all its Parts, as well as in ſome, of barren Sands 
and Rocks? And why are Men and Beaſts (as has 
been formerly obſerv'd) of juſt ſuch a Structure, 
as to be fed and preſery'd by the Produce of the 
Earth, and hardly by any other thing beſides? If 
a Man be to be convinced, one would think it im- 
poſſible for him to contemplate all theſe things 
without ſeeing the Folly and Unreaſonablenels 
of Atheiſm. 
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SECT. VII. Earth is never conſumed, nor becomes 
h entirely barren. 


WHERE AS now this Earth feeds every Crea- 
ture, ſuch as Men in all Places; the Cattle in 
Meadows and Stalls; the wild Beaſts in Woods 
and Deſarts; Birds, Fiſhes; all forts of Inſects 
and creeping Creatures, ſuch as Worms, Catter- 
pillars, Flies, G c. in a word, every thing that 
has Life; for altho' ſome of them may make uſe 
of others for their Food, yet thoſe that ſerve for 
Food to others, are themſelves nouriſhed by the 
Fruits of the Earth. Moreover, whereas this 
Earth does daily bring forth from its Bowels an 
infinite number of Herbs, Flowers, Plants, Shrubs, 
and Trees, for ſuch various Purpoſes, and has 
done the fame for ſo many thouſand Years; can 
any one without Aſtoniſhment reflect, that ſince 
ſo much Earth has been made uſe ot to the ſaid 
Purpoſes for ſo many Ages, yet in ſo great a Series 
of Time it has never failed, nor entirely loſt its 
Fœcundity? For that otherwiſe the Fruitfulneſs of 
the Earth is leſſen'd by the continual Uſe of it, is 
well known to thoſe who have ſeen the ſame come 
to paſs in Land frequently fown, more often than 
they are willing. 


SECT. VIII. An Experiment to ſhew that Air 
| | mates the Earth fruitful. 


As K now theſe Philoſophers, ſo wiſe in their 
own Conceit, how they pretend to avoid thoſe 
Miſchiefs, which ſeem impoſſible to be obviated : 
and ſo to preſerve themſelves and all other Crea- 
rures from certain Death? and tho' ſome of theſe 
ſhould acknowledge on any other account, yet, 
can he think that it happens without Wiſdom and 

L 
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a determinate Purpoſe, that the Earth, which ha. 
ving loſt its Fœcundity by too long an uſe, is rained 
upon from the Clouds, and by being only turned 
up ſeveral times, and expoſed to the influence of 
the Air, recovers the ſaid Foecundity again; What 
is otherwiſe laying the Land fallow, than turni 

frequently the Parts of it upſide down, and ſo at- 
fording an occaſion to the Air to fructity the ſame? 
Now, whether this happens by the means of a 
nitrous Salt, which is ſo much extolled by all the 
Gardeners on account of its fertilizing Powers, 
and which is produced in the Earth by the Air, 
we ſhall not here diſpute : But the matter of Fact 
has been experienced by me ſeveral Years ago, 
namely, that the barren Earth of a Garden, that 
had been long ſowed, lying fallow for a Year, 


and having been frequently broke into ſmall Pieces, 


cauſed the' Seed with which it was ſown the fol- 
lowing Year, to grow very thick and ſtrong, with: 
out uſing Dung or any thing elſe to it, that we 


might be moſt certain of the Tryal. 


SE CT. IX. Conviftions from thence. 


Nov if a Man would but only conſider theſe 
Methods of fertilizing the Ground, and afterwards 
earneſtly weigh the following Particulars : Firf, 
That Air and Rain havethe neceſſary Faculties of 
being ſubſervient to this Purpoſe. Secondly, That 
this is . e performed by both of them, with- 
out the Concurrence of any human Labour or 


Pains. Thirdly, That hereby the Earth in Woods 


and Deſarts, remains in a Condition, tho? uncul- 
tivated, to ſupply the wild Beaſts feeding therein 
with ſufficient Fodder: I fay, after having under- 
ſtood all this, can he accuſe another of Stupidity, 
for humbly acknowledging the Goodneſs of the 


greeat Preſerver and Provider of all Creatures 


becauſe 
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becauſe he will not ſuppoſe, (without Reaſon, as 
he himſelf does) that all this comes to paſs by 
Chance, and that no Wiſdom has been here uſed, 
or need to have been, to impart to the Air, to the 
Rain, to the Earth, to the Beaſts, all the requiſite 
and particular Qualities, by a particular renewed 
Fertility of the one, to afford a conſtant Support 
to the other? 


S Er. X. It ſhould ſeem as if the Earth would be 
 render'd loathſome, by Filth and Naſiineſs. 


Ir all this be not ſufficient to make a deplorable 
Atheiſt obſerve the Finger of Gop; let him tell 
us himſelf, whether he could have order'd the 
Structure of the Earth and of the things that are 
produced from it, with greater Wiſdom than that 
which he now ſees, at leaſt he cannot deny but 
that, 

I. All Plants, Men, and Beaſts, proceed from 
the Earth; the firſt is plain in itſelf; and to prove 
it of the laſt, are not all living Creatures formed 
of the Fluids or Juices of thoſe that procreate them, 
or at leaſt expanded and rolled out to their reſpe- 
ctive Magnitudes? Do not theſe Juices proceed 
from their Food? the Food from Herbs and Plants? 
and theſe from the Earth? So that a continual Ex- 
perience teaches us the ſame. Even Creatures that 
ſtand in need of Cloaths and Covering, receive it 
only from the Earth; the Wool of Sheep, the 
Skins of Beaſts, Flax, the Leaves and Barks of 
Trees, do all proceed from the Earth. 


II. That nothing is everlaſting; and that eve- 
ry thing living undergoes a kind of Death, and 
thereby is abandon'd to Stench and Corruption, is 


no leſs certain than the foregoing. So that every 


LI3 thing, 
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thing, when it has ſerved the Purpoſes for which 
it was made, ſeems to be nothing more afterwards 
but an uſeleſs and loathſome Balaſt of the World, 
and fit to render the moſt agreeable Places (where 
Numbers of Men and Beaſts do reſide) deſerted 
and uninhabitable by the Stench of fo many dead 
Bodies and Carcaſſes. by 

III. That (to ſpeak only of living Creatures) 
all the Meat with which they are fed, is converted 
in their Bowels to a loathſome Dung and Excre- 
ment, can be denied by no body. Now if all 
that has ever been thus We by ſo many li- 
ving Creatures as have been upon the Earth in ſo 
many Ages, ſhould ſo remain in its diſagreeable 


Form and Qualities, without any Change; muſt 
it not be confeſſed, that it would have been ſuffi- 


cient to render the whole Earth, and the Air ſur- 
rounding it, exceeding nauſeous and loathſome to 


the Inhabitants? 


IV. Add hereto, that ſo many Millions of 
Men and Beaſts, that do only conſiſt of the Pro- 
ductions of the Earth, have been ſo many Ages in 
the World, that it would not have been poſſible, 
without the intervening Care of a ſuperior Wif- 
dom, but that the fruitful Earth would have been 
very much diminiſhed and conſumed: So that al- 
tho' this Globe had no Deſtruction to apprehend 
otherwiſe, yet every thing that lived upon it would 


finally periſh by the failure of the Earth's Fertility, 
and conſequently of Food. 


SECT. 
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8 ECT. XI. The Loathſomeneſs prevented, and Con- 


victious from to2nce. 


re | 

-d Ask now an Atheiſt, whether he could ſuffi- 

0 ciently praiſe the Wiſdom of ſuch a one as had 

| found out a Method to prevent al} thele nauſeous 
and loathſome Inconveniencies? And it he himiclf 

) could have done it, or could have taught Mankind 

; the way whereby all corrupted Plants, all the Car- 


caſſes of Men and Beaſts; in a word, all other pu- 
trified Bodies could be converted to a moſt profi- 
: table Matter, and to a molt fruitful Earth, and 
i even to ſuch a one asſhould be capable of reſtoring 
f Lands that were quite worn out and ſpent, to 
their former Fertility: I fay, if he himſelf could 
have found out ſuch a Way, would he not think 
| that he had laid a perpetual Obligation upon all 
| Mankind ? 
Now this is what we daily ſee come to pals, 
and that without any Pains and Trouble on our 
Parr. 


SECT. XII. The Circulation of almoſt all things 
from Earth to Earth, and Convittions from thence. 


Can it be then thought that ſuch ingeniouſly 

_ contrived Bodies of Men, of Beaſts, and of Plants, 
proceed all from the Earth, without the Concur- 
rence of a great Director? and having appearcd in 
ſuch Forms, after a little while are turned to Earth 
again; which bring forth more, that are likewiſe 
to undergo the ſame Fate. And can an Atheiſt be 
fo void of all Reaſon, as to conceive, that ſuch 
a wonderful Circulation and Revolution of Things, 
during fo many Ages, can come to paſs without a 
wile Direction? Whereas, if he were required to 
perform the leaſt thing analogous thereto by his 
LI 4 Wiſdom 
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Wiſdom, he would be forced to confeſs that his 
Underſtanding did not extend near ſo far. 


SECT. XIII. Several Texts of Scripture proving 
the ſame, and Convitlions from the whole. 


Tre Wiſdom of the Almighty in his Holy 
Word has often plainly occurr'd to me, in which 
this unconceivable Circulation of Things, from 
Earth to Earth again, 1s mention'd with great 
Energy. We ſhall not now {peak of the firſt Produ- 
duction of all Things, according to which, Grafs, 
Herbs and Trees, Gen. i. 11, 12. Living Crea- 
tures, V 2.4, 25. and Gen. ii. 7. Man was formed 
from the Earth : Since this was done in a particu- 
lar and unintelligible manner; but only obſerve 
from thence, that an Infidel has not fo much rea- 
ſon to look upon any thing mention'd in this Chap- 
ter as impothble, foraſmuch as we are taught by 
Experience, even now, that all theſe things come 
out of the Earth; and that what we daily fee with 
our Eyes, does at molt only differ in the Manner, 
from what is there related by Moſes. 

Now it is very credible, that an Atheiſt, by 
whom the Manner how this was brought to pals 
has never been comprehended, would not make 
Teſs Difficulty in admitting, that all theſe things 
proceeded from Earth, now at this time, if any 
one aſſured him of the Truth of it, than he does, 
that it was ſo in the beginning, upon the Words of 
Moſes. From whence certainly appears with how 
little Ground theſe unhappy Men contradict Divine 
Revelation, only becauſe that they don't under- 
ſtand it. And this their Blindneſs is ſo much the 
more to be pitied, foraſmuch, as if they only at- 
tended to modern Experience, they would neceſ- 
ſarily be of another Opinion, and acknowledge, 

that there daily happens before their Eyes * 

thing 
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thing analogous to that which their Creator af- 
ſured them of in the foregoing Text of Gene/is, but 

which they would not believe upon his Word. 
'To illuſtrate the foregoing by other very plain 
Texts; could Solomon ſpeak otherwiſe than he does, 
about the Production of all things from Earth, and 
their Return to the ſame, in Eccle/. iii. 20? All go in- 
to one place; all are of Duſt, and all return to Duſt 
again. And in Chap. xii. 7. in the following Words; 
Then ſhall the Duſt return to Earth, as it was: 
where he calls Human Bodies (becauſe they pro- 
ceed from Earth, and after Death are turned into 
it again) even by the name of Duſt. At the ſame 
time acknowledging, that that which the great 
Jehovah had ſaid to the firſt Man, Gen. iii. 19. Til 
thou return unto the Ground; for out of it waſt thou 
taken; for Duſt thou art, and unto Duſt ſhalt thou re- 
turn, appearedeven in his time, to a diligent Ob- 
ſerver, to remain in the full force of Truth. So 
likewiſe the Compoſer of the 104th Pſalm, 
counting this among the Wonders of the moſt 
High, in / 29. where ſpeaking of Men, Beaſts 
and Fiſhes, he ſays, Thou hideſt thy Face, they are 
troubled; thou takeſt away their Breath, they die, and re- 
turn to their Duſt. Thou ſendeſt forth thy Spirit, they 
are created; and thou reneweſt the Face of the Earth. 
Several other Places might be here quoted from the 
Holy Scriptures, in which mention is made of 
Things being turned to Earth, which we ſhall now 
paſs by; only adding this brief Remark, that the 
great Inſpirer of this Word does not only point 
at the returning to Earth, but even to Dung alſo. - 
Thus it is faid in Jeremiah xvi. 4. and xxv. and 
xxxiii. of {lain Men; and on Chap. viii. V 2. even 
of their Bones too; that they ſhould be for Dung 
upon the Face of the Earth. And again, in Jſaiah, 
Chap. li. 12. 7//ho art thou that thou ſhouldeſt be 
| afraid 


£68 The Religious Philoſopher. 


afraid of a Man that ſhall die, and of the Son of Man, 
which ſhall be made as Graſs ? 


SECT. XIV. An Experiment about diſtilled Earth, 


Now as wonderful as the Matter of Earth has 
been ſhewn to be, yet it has been but very ſlight- 
ly examined in the precceding Ages; and tho! in 
this laſt Age the Science of Nature has been more 

romoted than in ſeveral of the former, yet the 
knowledge of the true Properties of the fruitful 
Earth does ſtill remain very obſcure. Now, that 
in ſo learned an Age the Enquiry into Nature 
ſhould be wholly neglected, is not tobe ſuppoſed; 
for which reaſon, perhaps, the Difficulty of ſaying 
any thing concerning it upon ſure Grounds, may 
be the Cauſe that fo little is written about it. 

To ſay ſomething of its common Origin: That 
the Earth can be produced from Water, has been 
ſhewn before, when we treated of the latter; and 
it appears from Boyle's Experiment, how Water 
by a continual Diſtillation, is turned into a cer- 
tain Earth. But to ſay ſomething particularly about 
fruitful Earth; many Plants (as has been more 
largely ſhewn in the foregoing Contemplation, F. IV.) 
grow out of Water, which Plants, being corrupted or 
rotten, yield a fruitful Earth; in a word, this is con- 
firmed by daily Experience, namely, that all Beafts 
and Plants may be converted into a fruitful Earth. 

We ſhall forbear to deduce any general Hy- 
potheſis from hence; ſince we have not yet made 


ſufficient Diſcoveries upon which to found any 


certain Opinion; and we are not aſhamed to 
own, with many others, that we do not fully 
know frem whence and how Earth is produced: 
And that the modern Experiments, tho' they ſhow 
us many things, are not yet capable of imparting 
to us the right Knowledge of all that ought to be 
comprehended upon this Subject. Now, 
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Now fince the Nature. itſelf of the fruitful 
Earth ſeems ro have been bur little enquired into 
as yet, I procured from an accurate Floriſt, one 
fort of ſuch an Earth (for that there are ſeveral is 

lain from Experience:) this Earth was compoſed 
of Cow and Horſe Dung, mingled with Sand, 
and had been cleared from Stones by fifting: I 
diſtilled it in a Glaſs Retort, and found that it 
yielded a Liquor, which being mingled with the 
acid Spirit of Nitre, boiled up, or efferveſced, to 
uſe a Chymical Word; the Quantity of this Spirit 
was in Proportion to that of the Earth; there 
likewiſe proceeded from it a dark ſtinking Oil. 

Thus we alſo find, that rotten Plants and Herbs 
(among which this Dung muſt be reckon'd, ſince 
it proceeded from Graſs, which is the Food of Cows 
and Horſes) yields a Sal Volatile, and the like kind 
of Oil, as is well known to thoſe that deal in 
Chymiſtry. 

Now how this Property of the Earth can con- 
tribute to the Production of all Plants, and to 
the farther Fertility of the Earth, I ſhall not en- 
quire here; ſince theſe Diſcoveries are more 
proper to carry us on to others, than to the con- 
cluding any thing that affords the requiſite Cer- 
may] 


SECT. XV. The Earth produces Inſtruments fit to 
be apply'd for the rendering itſelf more uſeful. 


AND that aSceptical Mind may be more pow- 
erfully convinced of the Wiſdom and Goodneſs of 
Him that formed the Earth; Let him conſider 
with himſelf, how a Man that muſt live by the 
Earth, is born unfit and unable to cultivate the 
tame without any Inſtruments. Can he then ſee 
no Defign of his Creator therein? That this 
lame Earth is not only diſpoſed to produce 

| Wood, 
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Wood, but likewiſe Iron, of which Plows and 
other Tools proper for Tillage are compoſed, 
Now it was impoſſible without Fire to extract 
this Metal from the Matter with which it is mix- 
ed in the Mines, as it is well known to the Mi- 
neraliſts: So that tho'a Man were ſufficiently pro- 
vided with Earth, Wood and unwrought Iron, yet 
he would {till want that which was neceſſary to 
render thoſe things uſeful to him. But now again, 
continual Experience has taught all Men, that the 
ſame Earth does likewiſe furniſh the neceſſary Ma- 
terials of Fire, for making thoſe things that are 
wanted; and that Wood, Coals, Turt, and the 
like, are of its Production; by which not only 
Iron is ſeparated and purified from the foreign 
Matters that cleaye to it, and 1s converted into 
the Inſtruments for Plowing and other Uſes; but 
moreover, that the raw Fruits, which are likewiſe 
produced by the Earth, are ripen'd and digeſted 
by the Fire and fo render'd fit tor Food. 


SECT. XVI. Of Alchymiſts,and an Explanation of the 
Texts in Ex. xxxii. 20. and Deu. ix. 21. about Gold. 


No w, ſince we have here made mention of Iron, 


ſo far as it relates to cultivating the Earth; there 


would have been a large Field to treat more mi- 
nutely concerning the ſame, and other Metals and 
Minerals, ſuch as Lead, Tin, Copper, Silver, 
Gold, and precious Stones, which are all the 
Fruits and Productions of the Earth : But I ſhall 
only make theſe two Remarks en paſſant about 
Gold: Firſt, How many Alchymiſts (to be pitied 


for their Folly, if not deſpiſed for their miſtaken 


Avarice) were found in the laſt Century, who left 
nothing unattempted to make Gold from other 
and cheaper Matter. Innumerable things were 
tried by innumerable Methods, ro — n 
e End; 
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End; not only by great and eminent Perſons, but 
by thoſe of a middling and ſmaller Underſtanding z 
but all in vain higherto: And the only Fruit that 
is to be reaped thereby, has been, that from hence 
a ſtrong Proof may be fetched to convince thoſe . 
conceited Philoſophers who imagine they under- 
ſtand every thing, ofthe Detect of their Judgments; 
and that ſomething has place in Nature, concern- 
ing the Production of things, which far ſurpaſſes 
their Wiſdom. Secondly, What I find my ſelf 
obliged to inſert here, is an Anſwer tothe Objecti- 
ons which many Unbelievers have brought againit 
the Authority of the Books of Moſes. We read in 
Exod. xxxii. 20. that Moſes took the Calf which they 
(the Iſraelites) had made, and burnt it in the Fire, 
and ground it to Powder. The ſame Story is ex- 
preſſed in Deut. x1.21. in theſe Words; I zook your 
Sin, the Calf which you had made, and burnt it with 
Fire, and ſtamped it, and ground it very (mall, even 
until it was as ſmall as Duſt. And here our Ad- 
verſaries think they have diſcover'd a great Argu- 
ment againſt the Divinity of this Holy Word; 
foraſmuch as all the Experiments that have been 
made upon Gold, even by keeping it whole Months 
in our ſtrong Fires, have always hitherto taught 
us, that it can only be melted, and not burnt in 
ſuch manner as to be beaten to Duſt : Wherefore, 
according to them, this burning and afterwards 
grinding to Duſt, ſeems to be entirely contrary to 
the Nature of Gold. Nov not to return for An- 
ſwer what has been already faid by many very 
learned Expoſitors, in order to remove this Diffi- 
culty, and whom they who are curious may con- 
ſult; I ſhall only add, Tp 

Firſt, That altho' Gold in itſelf, and alone, is 
uncombuſtible, and ſeems uncapable of being re- 
duced by our Fire to ſuch a Condition as to be 
ſtamp'd to Duſt, yet it may be done by. the Addi- 
TLON 
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tion of ſome other Matter, as Chymiſts know ve. 
well; and ſo do they particularly that make co- 
lour'd Glaſs and counterfeit Jewels, which, by 
mixing Gold with them, acquire the Colour of 
Rubies, and which, together with the ſaid mixed 
Gold, can be beaten to Powder. Now it is not 
ſaid in that Text, that Moſes ufed no additional 
Matter to bring the Gold to ſuch a State; ſo that 
for this reaſon their. Argument will not paſs. 

Secondly, This Argument is not concluſive; No 
body knows how Gold can be burnt, therefore Gold can- 
not be burnt For if this be good Logick, they muſt 
proceed and ſay farther; No body knows how Gold 
can be produced, therefore Gold cannot be produced; 
which Experience teaches us to be falſe. 

But, Thirdly, to convince theſe miſerable Seekers 
of Objections beyond a Reply, that it is by no 
means inconſiſtent with the Nature of Gold to 
be thus burnt by Fire, as alſo that it can be beaten 
to Duſt without any Mixture or Addition, we 
need only refer them to the Experiments perform'd 
by great Burning-Glaſſes, ſome few Years ago. 


SECT. XVII. Gold maybe burnt and reduc' dito Duſt. 
Tus inthe Hiſtory of the Royal French Academy 


1699. p. I13. we find this Obſervation mention'd 
among thoſe of Mr. T/chirnhaus, the Inventor of 


the ſaid Burning-Glafles: That all Metals being 


placed in the Focus of the Burning-Glaſs, will 
run into Glaſs; and that Gold in its Vitrification, 


aſſumed a fine Purple Colour. 


But very nice and accurate are the Obſervations 


which Mr. Hombergh made upon Gold in the pure 


Fire of the Sun, in the Year 1702. p. 186. and 
I707. p. FO. as it is largely related in the Memoirs 


of the ſaid Academy; where, after having acknow- 


ledged that Gold is not diminiſhed in our com- 
| mon 
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mon Fires, it is ſhewn, that by ſuch a Collection of 
the Rays of the Sun in a Focus, or very near it, 


Gold is evaporated and turned partly into Fumes, 
and partly into Glafs which, as the Author him- 
ſelf expreſſes it, p. 189, 190. 7s a real Converſion of 
this heavy Metal into a lighter Glaſs. At the End of 
the Memoir we find theſe Expreſſions; Aud thus 
we ſee by theſe Obſervations, that the Idea we had 


formed to our ſelves in Chymiſtry, of the Fixity «or 


Faſtneſs of Gold, cannot obtain any longer. 

Now I ask thoſe who have hitherto made this 
Text of Scripture a Foundation of rheir Infidelity, 
whether they muſt not confeſs that their Argu- 
ments are quite defeared, after the making of this 


Experiment; and that Gold is really burnt when 
it is partly evaporated, and partly changed into 
Glaſs: Ar leaft, it is a Chymical Truth, thar 


Evaporation and Vitrification is the only thin 


that can be underſtood by Burning, if we take that 


Word in its utmoſt Force. Beſides, that hereby 


Gold, which does not otherwiſe eafily appear 


capable of being made ſmall by any beating or 
grinding, (tho? in the laſt Age a famous Chymiſt 
has ſhewn us, that it may be done by a Mill made 
on purpoſle,) is brought into {ſuch a Condition, that 
after irs Vitrification it may be ground to Duſt. 
So that we here ſee all the Circumſtances requir'd 


by the Text, come to paſs in the Buſineſs of Gold. 


I do not ſay that the May of Gop, Moſes, did 


in this Caſe make uſe of ſuch a Burning-Glaſs, 


ſince the firſt mention of thoſe Inſtruments ismade 
by Ariſtophanes, (See the Hiſtory of the Royal Academy 
of Sciences, 1708 ;) but they were very imperfect, 


and like round Balls. It would have been ſufficient, - 


if he had the Knowledge of any ſuch Fires as 
were ſo pure and ſtrong as theſe Rays of the Sun 


thus collected. But that which is properly before 


us here, is, that from this Experiment it is plainly 
and 
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and undeniably ſhewn, that what has been ſaid a- 
bout the burning of Gold, is poſſible : And as has 
been ſhewn above, Moſes might have made uſe of 
the ſame or other kind of Mixtures, which the 
ſaid Text does not exclude. 


SECT. XVIII. About Precious Stones. 


FRO M Metals it ſeems as if we ought to paſs 
to the Conſideration of Precious Stones; which if 
they benot beholden to the Earth for their Origin, 
at leaſt almoſt all of *em are found in and about 
the ſame. Thoſe who acknowledge the Great- 
neſs of an All-creating Gop, may in this laſt 
Inſtance remark how gracious and bountiful he 
has been to Mankind, by raking care even for Or- 
naments likewiſe, and by producing out of the 
Earth, Creatures of ſo noble a Luſtre for that 
Purpoſe ; by rendering them ſo far wonderful, 
that ſome, and*the Chief of 'em, do excel in Firm- 
nels and Incorruptibility, every thing that is yet 
known, whilſt in the mean time their particular 
Structure has remained a Secret to us for ſo many 
Ages. 

Dos of the Properties of Diamonds, till then 
unknown, has been diſcover'd by Mr. Boyle, and 
ſince taken notice of in the French Academy, 1707. 
P- I. namely, that a poliſh'd Diamond being rubb'd 
againſt a Glaſs, will, in a dark Place, produce a 
Light as clear as that of a burning Coal when 
ſtrongly blown. 


Scr. XIX. Atheiſtical Objeftions anſwer'd. 


I rinD my ſelf oblig'd to ſay ſomething of 
the other Stones, tho? leſs valuable; not that I 
am able to demonſtrate the wonderful Ends of the 
Creator in them, but only to obviatean Ane 
whic 
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which the Atheiſts raiſe againſt the Uſe of ſo ma- 
ny Rocks and other kinds of Stones, which ſeem 
to them entirely unneceſſary. 

They think they have here met with ſome- 
thing which does as it were favour their unhappy 
Notions; to wit, that if there be a God who has 
made all things with Wiſdom and Goodnels, to 
what purpoſe then has he made ſo many uſeleſs 
Flints, ſo many Rocks and Stones that ſeem to 
be good for nothing ? 

But will theſe miſerable Philoſophers, ſome of 
whom are otherwiſe Men of good Senſe, pretend 
to offer ſuch an Argument, that becauſe the Ute 
of thoſe Stones is hitherto unknown to them, 
therefore they have none, nor yield any Service to 
the Creation? 1 

To be convin'd of the Vanity of ſuch an Argu- 
ment, let them only go into the Shop of any Ar- 
tificer, and view the numerous Tools he uſes in 
his Trade, moſt of which ſeem to be uſeleſs, be- 
cauſe they don't underſtand the Deſign and End of 
the Workman; but when they behold the Works 
produced thereby, they cannot forbear wonder- 
ing at the Skill by which the ſaid Tools are adapt- 
ed to the Service they perform. Now if they 
obſerve ſome things upon this great Theatre of 
the Earth, the Uſe of which is unknown to them, 
can they indolently go on in denying the Wiſdom 
of him who made them, and ſtill maintain that 
there is no Service in them? Eſpecially, ſince fol- 
lowing Diſcoveries have frequently ſhown that 
things which were thought to be of no kind of 
Uſe, have eminently. contributed to render Man- 
kind very happy. It was but a little while ago, 
that ſuch a Philoſopher advanced, that Hills and 
Mountains were not only uſelets, but prejudicial to 
our Globe; whereas, it he had receiv'd the Ob- 
ſervations and juſter Concluſions of wiſer Men, he 

Vor. II. 5 Mm muſt 
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muſt have been convinc'd, that in many places the 
Earth would not have been habitable at all but by 
the help of Mountains, becauſe without them the 
Country would have been burnt up with Heat, and 
all the living Creatures ſuffocated with Thirſt. And 
let ſuch a Man tell us, whether there be not more 
Wiſdom ſhown in making a hard ſtony Bed for a 
rapid River, and Rocks to baffle the Rage of the 
Sca, and to ſupply Iflands for the Advantage of 
Navigators, than in the molt fruitful Gardens or 
Meadows? | 


- Sx CT, XX. Concerning the Loadſtone. 
He who had never ſeen a Loadſtone before, 


would according to the Philoſophy of Ignorance (for 
thus we ought to ſtile the Philoſophy of thoſe 


Men, who, becauſe they cannot diſcover the Uſe 


of any thing, do therefore preſently conclude that 
it is uſeleſs) think that this Stone is one of the 
molt uſeleſs things that Go p has created; to ſay 
nothing of the contemptible Appearance of it. 
But in caſe he were afterwards informed that 
this Stone had not only the Property of attracting 
Iron itſelf, and of rendering that Iron capable to 


draw other Iron to it; (and this it does in ſuch a 


manner, as even in the preſent Age, after ſo ma- 
ny Obſervations, with which whole Books are 
filled, is confeſſed to be ſtill unknown by all true 


and unbiaſſed Philoſophers :) Could he then for- 


bear to look upon this deſpicable Stone as won- 
derful? — 

But in caſe one ſnould diſcloſe to him afterwards 
thoſe Properties thereof, by which it makes a 
Needle point to the Northern Parts of the World, 
and by that means chalks out a Path in the midſt 
of the Sea for Ships, inſomuch, that without it 
none durſt yenture to launch out into the great 

4 Ocean, 
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Ocean, and all Communication between thoſe 
Parts of the World, that are ſo remote from 
one another , would be entirely interrupted : 
Would he not then, when he {aw the Merchan- 
dize and Product of other. Countries, which are 
attainable by the help of this Stone, pronounce it 
to be one of the moſt uſeful things in the World, 
and own himſelf, with the utmoſt Gratitude, obli- 
ged to receive it as a molt valuable Preſent from a 
generous Benefactor ? 


SECT, XXI. Mer the Virtue of the Loadſtone 
was diſcover d. 


Bur laſtly, when he adds to all this, that the 
Power of attracting Iron was 2 ago known to 
the Ancients, whereas that of finding out the 
North, and of ſerving for a Compals to Mariners 
was concealed from them; and that upon this 
occaſion not only Chriſtians in general, but amo 
them likewiſe great Mathematicians have obſery'd 
that which is noted by De/chales, in the Preface 
of his Mathemarical World, namely, that about 
300 Years ago, it pleaſed the great Go p to reveal 
this uſe of the Loachtone, when he had decreed, accord- 
ing to his Divine Prowdence with reſpect to Mankind, 
to reveal his Service awd his Son to thoſe Nations that 
Were ſeparated from us by the whole Space of the Ocean, 
Will he judge that the Sentiments of thoſe Perſons 
are ſo groundleſs, who acknowledge in this Stone 
and the Uſe thereof, the Wiſdom of G op, and 
his wonderful Direction and Rule over all things, 


at the time of the Diſcovery of the Properties 
thereof. 


Mamz2z SECT. 
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SE Cr. XXII. The Rounaneſs of the Earth. 


Ir we now paſs on from the Matter of the 
Earth to the Structure of the Globe itſelf, as it 
conſiſts of inhabitable Land and W ater, could any 
Body that ſurveys with his Eyes the appearing 
Plane and Flatneſs thereof, have ever admitted it 
into his Thoughts that the ſame is Round? And 
not much rather, by/what he might conclude from 
the Motion of heavy Bodies downwards, affirm, 
with many of the moſt learned of the Ancients, 
that it is impoſſible to aſcribe a globular Figure 
thereto? Foraſmuch as thoſe things that are under 
us, if they exerted their Gravity after the ſame 
manner, and according to the ſame way, would 
ſeem to have no Support, bur muſt fall into the 
Air, which is below them. Whereas, nevertheleſ;, 
modern Experience teaches us, that the greateſt 
Wiſdom could have contriv*d no other Figure than 
that of a ſpherical orfexaQtly round, in order to make 
of ſo ſmall a Place, ſo great and noble a Theatre 
of numberleſs Wonders. And can any one then 
ſatisfy himſelf with the bare Aſſertion, that this 
Globe of the Earth has acquired ſuch a Figure by 
Chance, or at leaſt without any Underſtanding? 

What various Opinions have there been con- 
cerning its Shape in former Ages? With reſpect to 
Aſtronomical Obſervations, by the Roundneſs of 
its Shadow upon the eclipſed Moon, and by the 
Remarks, that upon the Sea, the Maſts of the 
Ship are ſeen before the Ships themſelves; and 
that the Ships may be ſeen by ſtanding upon an 


Eminency, beyond the interpoſing Convexity of 


the Earth, which could not otherwiſe be ſeen. 


This render'd the globular Figure of the Earth 


very probable, till the ſame was afterwards farther 
proved 
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roved and confirmed experimentally, by ſeveral 
Ven round the whole Earth. 

If People in thoſe dark Times had not ſo much 
relied upon their Underſtanding and Argumenta- 
tions as many do at preſent, and if they would 
have given Credit to what the great Creator of 
the Earth has ſaid himſelf concerning it, they 
would have long ſince been ſatisfied of the true 
Form of the Earth: See //azah xl. 22. [tis he that 
ſitteth upon the Circle of the Earth. Can any thing 
2 plainly expreſs the globular Figure of the 

arth? 


Scr. XXIII. The Earth is a flattiſh Bowl. 


SINCE ve are now ſpeaking of the Figure of 
the Earth, I cannot well paſs by that Text of 
Feremiah vi. 22. Thus ſaith the Lord, behold, a Peo- 
ple cometh from the North Country, and a great Na- 
tion ſhall be raiſed out of the fide of the Earth: 
Which Words do likewiſe occur in the ſaid Pro- 
phet, Ch. xxxi. 8. and Ch. I. 41. according to 
which the North is ſtiled the Sides of the Earth. 

Now by the Sides of any thing, for Inſtance of 
a Plank, of a Beam, of a Ship, of à Man, or 
Beaſt, Sc. we are wont to underſtand thole Parts 
of the Circumference thereof, between, which the 
Bodies themſelves are narroweſt or thinneſt, or o- 
therwiſe between which the ſhorteſt Diameter 
thereof lies. | EN A 

W herefore, if we ſuppoſe that the Earth is 
not perfectly globular, but that the Axis of it, 
or a Line drawn from the Northern to the 
Southern Pole, is ſhorter than a Diameter at the 
Equator; and that all the Diameters of the Earth 
are longer as. you approach the Equator, and 
ſhorter as you go towards the Poles, the North 

M m 3 and 
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and South Parts may be deemed both the Sides of 
the Earth. 

Now 'tis well enough known to thoſe that haye 
look'd into the lateſt Obſervations of the accurate 
Moderns, that tho' they are wont to term the 
Earth a ſpherical Body, without having any re- 
gard to the Inequalities that may be occafion'd 


therein o Mountains and V ales, yct it is not per- 


fectly globular, but hasa greater Protuberancy un- 
der the Equator, and grows continually lower or 
flatter towards the Poles. 

Upon the Obſervation, that the Pendulum of a 
Clock at Caieuue, near the Equator, muſt be 1; of 
a Line, or of z, of an Inch ſhorter, to ſtrike exact 
a Second, than it was neceſſary to be at Paris; 
Mr. Huygens, in his Treatiſe of Gravity, aſſerts, that 
the Earth is flatter at the Poles. 

In Sir //aac Newton's Princip. Philaſ. Prop. XIX 
Lib. z. we ſee the ſame; as likewiſe in Dr. Gre 
gory's Aſtrou. p. 36, and 268. and in Mr. Whiſton' 
Prelett. Phiſ. Mathem. Prop. XCIII. Corol. 2. we 
find theſe Words, beſides what is ſaid in other 
Places thereof; Since it is known by Obſervations and 
Experiments, that our Globe is actually higher at il. 
Equator than at the Poles. In the Hiſtory of the 
French Academy, 1700. p. 144. and in the Me- 


moirs, p. 227. we find Obſervations taken at 


Lisbon and Paraiba in America, which ſeem expreſſy 
to confirm the ſhortening of the Pendulum in the 
Approach to the Equator, and conſequently to 


8085 the greater Flatneſs of the Earth at the 


oles, tho” the exact Quantity is ſcarce to be de- 

termined by theſe Obſervations. Os 
But that we may not be liable to the Difficul- 
ties and Objections that ſhall be made againſt the 
Hypotheſes uſed by ſome for the Proof thereof, 
it is very remarkable, what is ſaid upon the fame 
Subject, in the Hiftory of the faid Academy * 
2. the 
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the Year 1701, p. 129. and in the Memoirs, p. 237, 
c. where Mr. Caſſini, carrying on the Meridian of 
France to the Pyrenean Mountains, by order of 
the King, has nicely meaſured the length of each 
Degree of the ſame, and found in 73 Degrees be- 
tween the Parallels of Amiens and Cohure, which he 
has compared with each other, that the Quantity 
of each continually increaſed as they drew nearer 
to the Equinoctial, and conſequently decreas'd as 
they approached to the Poles. So that, without 
conteſting too ſtrictly the exact and Geometrical 
Figure of the Earth, and without admitting any 
Hypotheſis for a Foundation, in caſe what Mr. C 
ini has really found in each of theſe Degrees, ob- 
tains in all of em from the Equator to the Poles, 
certainly the Equator or Equinoctial itſelf is great- 
er than any Meridian or Circle paſſing thro' both 
the Poles: And the Earth is really a Globe, but 
a little flattiſh at the Poles. The fame may be 
obſerved by the Help of Telefcopes in the Planet 
of Jupiter nfelf, and was fo done by Meſſicurs 
Caſſini and Flamjtead, See Whiſlon's Prop. 93. and 
others. | 

Now whether this be the Experiment of which 
Mr. M hiſton makes mention in the place above- 
quoted, I know not, becauſe I do not find them 
added to it. This is certain, that this Author, in 
his Prælect. Aſiron. II. Prop. II. p. 8. of the Earth, 
ſays, that it is nearly or almoſt Spherical; yet with 
ſo little Difference, that he reckons them among 
thoſe Trifles that are not worthy to be taken no- 
tice of in Aſtronomy, becauſe the Difference 
which the ſmall Flatneſs thereof may occaſion, is 
in a manner inſenſible. | 


Mm 4 Seer. 
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SECT. XXIV. The Gravity of all Earthly Bodies, 


I BAvE oftentimes conſider'd with great Aſto- 
niſhment that wondertul Motion which the Phi- 
loſophers call Gravity or Heavineſs, and by 
which cvery thing that we know upon the Earth 
is attracted or driven down and towards this 
Globe. | | . 

J ſhall not here relate nor diſpute the various 
Arguments of Philoſophers about the ſame whe- 
ther it is to be conſider'd as accidental only, and 
whether it be occaſioned by the Highneſs of other 
Bodies which force the heavier, downwards. This 
is however true, that all Corporeal Things that 
are known to Mankind upon this Globe, have 
their Gravity or Weight, not excepting the Air 
and the Fire, nor even that fine and pure Fire 
itſelf which has firſt paſſed thro' Glaſs : All which, 
according to he Diſcoveries of theſe Times, have 
been viſibly proved by a nice Balance, to have 


their Weight. See Boyle of the Penetrability of 


Glaſs by the ponderous Parts of Flame. Yea, that the 
pure Light itſelf, being collected by a Burning- 
Glaſs, may be unitcd to other Bodies, and render 


them more heavy, will be ſhewn hereafter in Con- 


templation XXIV. by the Experiments of Mon- 
ſieur Homberg. | 

Now how ſtrongly this Gravity operates, does 
even appear from the Preſſure of Bodies, which do 
otherwiſe {cem to be without Motion. From 
hence it is we fee great Ships ſink, and often- 
times very ſtrong Floors of Houſes fall in by being 
over-laden. | 5 

Now I ask any reaſonable Perſon, whether he 


can believe, that ſtupid and inſenſible Things, 
which cannot produce the leaſt Motion in them- 


ſelves, are capable of obſerving ſuch exact Laws, 


without 


The Religious Philoſopher. 583 


without the Direction, not only of apowerful, bur 
likewiſe of a wiſe Being? For in caſe C be the 
Centre of the Earth, (Tab. XV. Fig. 3.) and the 
Circle drawn from thence be a great Circle upon 
its Superficies, and the Lines FG, HI, KL, MN, 
that touch the ſaid Circle, repreſent the Horizons 
of each Place; every one knows, that if a Stone 
or other heavy Body were let fall at A, it would 
move according to the Line AC; if at B, accord- 
ing to BC; at D, according to DC; and at E, 
according to EC; and that this 1s a true Poſition 
is well known to thoſe Pilots that have failed part- 
iy or wholly round the Earth, who muſt all bear 
witneſs, that ſuch is the Method of their fathom- 
ing in the different Places in which they happen'd 
to be. | | 

Now let the Cauſe of this Gravity be ſuch as 
every one, according to his own Philoſophical 
Syſtem, ſhall think fit; yer he muſt nevertheleſs 
acknowledge, that without this Property the Earth 
would be uninhabitable, eſpecially if he compre- 
hends what has been ſaid above, concerning the 
Weight of the Air and Water. | 


Szcr. XXV. and XXVI. Te Centre of the 
El aribis a Nothing. 


No w, not to ask whether any one can imagine 
that it comes to paſs without a wiſe Direction, 
that a Body wholly ignorant and inſenſible, being 
placed at A, ſhall move from A to C; and be- 
| wg at E, from E to C, along a ſtrait Line di- 

rectly oppoſite to it; and that in all Places where 
any Body falls down upon the Earth, it ſhall al- 
ways chuſe the neareſt and ſhorteſt Way to the 
Centre thereof ; thoſe who ſeriouſly contem- 
plate this great Wonder, that all Bodies, how large 
and unweildy ſoever they be, without the leaſt 
Knowledge 
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Knowledge of what they themſelves are doing, 
will move with ſo dreadful a Force towards a Ma- 
thematical Point, to a mere Ens Rationis, which 
has no Exiſtence out of the Thoughts of him that 
conceives it, and (tho' it may be juſtly called in 
Bodies, a perfect Nothing,) will yet remain hang- 
ing to it: Can they, without acknowledging the 
Wiſdom of God in his Holy Word, read the Ex- 
preſſion made uſe of by Job, ch. xxvi. ver. 7. He 
hangeth the Earth upon Nothing ? 

As great a Paradox as this may appear to be, 
the obdurate Atheiſt, if he underſtands any thing 


of the Mathematicks, muſt own, that it is an un- 


deniable Truth, as the holy Penman has there 
expreſſed it. Is not every thing heavy among all 
Earthly Bodies that have yet fallen under human 
Enquiries? Does not this Heavineſs cauſe every 


thing to deſcend towards the Centre of the Earth? 


Does not the whole Body of the Earth diſpoſe it- 
ſelf into a circular Figure about the ſaid Centre? 
And therefore in the very Words of 70%, does not 
the Earth by ſuch Gravity hang upon nothing on 
all Sides? Is not then the Centre a perfect Nothing 
in itſelf, and exiſts only in the Idea of Men? Why 
do we hear Euclid. Lib. I. Defin. 1. deſcribe the 
ſame thus; A Point is that which has no Paris? And 
to ſhew that the following Mathematicians held it 
to be no Part oß Matter, ſee what Clavins ſays of 
it in his Annotations, namely, that 20 Example can 
be given of it in material things. Thus we ſee that 
F/hifton, in his Treatiſe above-mention'd, Prop. 
EXXX VIII. Cor. 2. ſays, that the common Centre 
of Gravity of things in this World, being only a 
Mathematical Point, is plainly a Nothing. The like 
Teſtimonies one might produce from more Ma- 
thematicians. Now if it be not matesial, what is 
1t then, other than a Nothing in material Things, 


and a mere Notion only, that we form toour _ 
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of the Bounds or Limits of ſomething? TheRea- 
ſons produced by true Mathematicians, to ſhew 
that a Point is without Parts and Magnitude, 
may be found by thoſe that are uuexperienc'd in 
theſe Studies, (and who are therefore thock'd at 
this Aſſertion,) elſewhere, this not being the pro- 

r Place for it; it being {ufficient for our purpoſe 
to have prov'd the Truth of 79's Words, and fo 
far to have conſider'd the Nature of Gravity, as to 
ſhew, that it is impoſſible for any one to alcribe it 
to Chance, or to ignorant Laws of Nature; be- 
cauſe if any Man can imagine that a Body being 
ſucceſſively put into numberlels Places all round 
the Earth, can always move itſelf by numberleſs 
different Ways to irs only Centre by mere Chance, 
or without the Direction of a wiſe Being, he muſt 
be deplorably blind. It ought therefore to be im- 
puted to the Will and Power of Go p onlv, eſpe- 
cially, fince no Man hitherto has been able to 
aſſign any other ſatisfactory Cauſe : Inſomuch 
that aſter all the Diſputes and Cavilling about it, 
the greateſt modern Mathematicians and Enqui- 
rers into Nature have been forced to come to this 
Concluſion, that Gravity is a general Law, and 
as old as the World itſelf; and that Gop was 
pleaſed to ſtamp ĩt upon Matter in the Beginning; 
and that therefore we ought no more to ask how 
it comes to pals that all Bodies gravitate, than 
how it happens how they are moved. » It is well 
known, that this is the Language of ſome of the 
greateſt Mathematicians of this Age. 
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Stcr. XXVII. The Globe of the Earth keeps the 


ſame Obliquity of its Axis. 


Having made ſome mention of the Gravity, 


I cannot forbear obſerving with great Reverence, 


that ſurprizing Wonder which all Natural Philo- 


ſophers (whatever ſome of 'em may pretend to 


conjecture,) have acknowledged to be one of the 
Secrets of the Great Creator, and even to this 
Day are forced to conſider it as ſuch. Now, whe- 
ther we ſuppoſe that the Globe of the Earth pe 
mf (Tab. XV. Fig. 4.) ſtands ſtill, and that the 
Starry Firmament PE MF, together with the 
Sun O, and the reſt of the Conſtellations, daily 
move about it; or whether, with others, we 
ſuppoſe, for greater Conveniency in ſome Occa- 
ſions, that in Tab. XV. Fig. 5. the ſaid Globe 
of the Earth is carried round the Sun O, thro 
A, B, C, D, and is daily moved about its own 
Axis pm; this is certain, that the ſaid Axis 


p m does always reſpe& the fame Place P and 


M of the Heavens, in the fourth Figure, or re- 
mains always parallel to itſelf in the fifth Figure; 
and that fo the Earth, without any Support, does 
thereby always preſerve its own Paralleliſm and 
Obliquity of the Axis, at leaſt ſo much, that 
the Aſtronomers have never been able to obſerve 
it otherwiſe; and ſuch as have imagined that they 
have found it otherwiſe, have never been able to 
prove ſuch a Diſcovery. And, which is {till more 
wonderful, notwithſtanding the globular Figure 
of the ſaid Earth, and notwithſtanding the Opinion 
that many have entertain'd, that the Earth's re- 
maining in its preſent State and Obliquity, is ow- 
ing to the Equilibrium of its Parts, the ſame has 
fo frequently undergone ſuch great Revolutions, 
that it ſhould ſeem almoſt impoſſible to thoſe that 

_ judge 
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judge rightly of things, that it has not thereby 


been confounded and diſſolved, or at leaſt put into 
different Motions. 


SECT. XXXVIII. Without the Obliquity of the 
Avis of the Earth, there would be reaſon to ap- 
prehend a general Deſtruction. 


For a Proof hereof let any one conſider thoſe 
dreadful burning Mountains, which are found in 
ſo many Parts of the World, and at ſuch Diſtances 
from each other; by which the Earth has been 
deſtroyed in ſo many Places: Eſpecially if thoſe 
Fire- pits, (as one may perhaps conclude from the 
Relations of them given us by Mr. Baglivi, p. flog 
Sc.) according to the Sentiments of many of the 
Learned, do entertain a Communication with each 
other by great Rivers of Fire extending themſelves 
from one Part of the Earth to the other, and even 
under the Bottom of the Sea too: For which rea- 
ſon the Earth ſeems neceſſarily to become lighter 
in thoſe Parts where ſo much of it has been burnt, 
and vomited out in Smoak and Aſhes. 

Add to this thoſe terrible Inundations, among 
which, according to all Traditions, the whole 
Luider-FSea is one, and the violent Streams of ſuch 
great Parts of the Ocean, which by Winds, by 
Ebbings and Flowings, and other Cauſes, do 
remove ſuch an inconceivable Weight of Wa- 
ter from one Part of the Globe to another; by 
all which the Gravity thereof muſt needs be 
changed into ſeveral Places. Not to mention 
thoſe Earthquakes that are felt over all the World, 
by which this Globe being moved, may make us 
all juſtly apprehend a Change in the State and Con- 
dition thereof. | 
Nic in caſe that by all theſe Cauſes acting 
with ſuch terrible Force, it ſhould once mh 1 
Laact 
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that the Earth ſhould totter, and depart from its 
Place in any manner, what could there elſe be ex- 
pected but general Ruin and Deſtruction, where 
every thing changed its Air and Climate. For let 
it be ſuppoſed that thole who in 745. XV. Fig. 
4, J. dwelt under the Line ef, or in the Torrid 
Zone, near to it, ſhould be carried by ſuch a Shock 
of the Earth to ſome of the Countries under the 
Poles por mz, or one of the Frigid Zones; by which 
means thoſe Nations which now dwell under ei- 
ther of the Poles, would be carried into the itifling 
Air under or near the Equinox. Can it then be 
doubred, that all Creatures that were accuſtom'd 
to the violent Heat of the one, even Men, Beaſts, 
and Plants, would for the moſt part periſh and 
be deſtroy'd, by being tranſplanted to the exceſſive 
cold Regions, and ſo on the contrary. Now all 
theſe Evils, which would certainly follow, are here- 
by obviatcd; and altho' the Globe of the Earth 
might undergo ſo many Revolutions in its Parts, 
tho? it ſhould become heavier in one Place and 
lighter in another, whereby the Balance of its Stru- 
cure might be alter'd, yet it would however ſted- 
faſtly and immoveably preſerve the ſame Obliquity 
of its Axis. 


SECT. XXIX. Convittions from thence. 


| Now that among ſo many Cauſes, which ſeem 
adapted to produce a contrary Effect, the Glohe 
has unchangeably kept this its State and Condi- 
tion, can reſult from nothing elſe than the miracu- 
lous Operation of a mighty Providence. For if 


any one ſhould aſcribe it to a Law of Nature, to 


its own Gravity, or, as {ome think, to a magne- 
tical Virtue, let him tell us how it comes to pals 
that ſuch a Law of Nature is always invariable 
in its Effects, when at the fame time the Earth 

upon 
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upon which theſe Laws operate, changes its Com- 
poſition, with reſpect to Levity and Gravity, to 
Cavity and Solidity. 


SECT. XXX. The Earth remains above the Water, 
notwithſtanding its greater Gravity. 


Now in order to lay before an Atheiſt ſome- 
thing that he ſhall not be able to fathom or con- 
ceive; Let me ask him the reaſon why, ſince 
Earth is heavier than Water, the Waters do not 
ſtand above the Earth, ſurrounding the ſame in the 
like manner as the Air, ſince it ſeems to be paſt 
doubt, that one ſhould follow as well as t'other, 
from the Laws of Gravity ? 

Tis in vain for any one to alledge, eſpecially 
ſuch a one who will not acknowledge herein a 
Wonder-working G oD, that the Sea and Waters 
being ſhut up in the Cavities of the Earth, it would 
be impoſſible that ſuch a thing could happen. For 
ſuppoling (as the Experience of Inland Waters, for 
inſtance, thoſe of the Harlemer Meer, or Lake of Har- 
lem, has taught many People to their Damage, ) that 
the continual beating of the Waves would in time 
wear away every thing; it ſeems to be a neceſſary 
Conſequence, that the Banks and Shores being 
thereby waſhed away, this Matter would firſt 
mingle itſelf with the Water, and afterwards ſink 
to the bottom by its greater Weight, and ſo render 
the Seas and other Waters more and more ſhal- 
low; by which means the dry Land continually de- 
creaſing, the whole Earth would at laſt be encom- 
paſs d and cover'd with Water, tho' not ſo deep as 
the preſent Cavities of the Sea. Vet we ſee the con- 
trary happen, and the dry Land remaining inhabi- 


table, notwithſtanding the Rage of Seas and Ri- 
vers. 


SECT. 
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SECT, XXXI. Concerning the Torrid Zone. 


To paſs on to ſomething elſe: It is well known 
that all the Geographers do divide the Superfi- 
cies of this Globe into five Zones. The firſt they 
call the Torrid Zone; this is that Part of the Super- 
ficies which extends itſelf from the Equator ef, 
(Tab. XVI. Fig. 1.) on each Side, to the Tropicks 
cd 


Now that the old Geographers held it for an 
unqueſtionable Truth, that this Zone was barren 
and uninhabitable by the intolerable Heat, appears 
ſtrongly enough from their Writings; nor were 
they ſo much to blame, if we reflect upon the 
Influence of the Sun in other Parts of the W orld: 
Since this great and burning Luminary moving 
twice a Year in the Circle AYD, called the 
Ecliptick, or the Sun's Way, paſſes directly over 
thoſe Lands that lie between the two Tropicks 
a bx c d. n 5 

And this very rational Notion, as to out ward 
Appearance, had fo long obtained every where, till 
Experience teaching the contrary, has therein ma- 
nifeſted the Divinity and inconceivable Wiſdom 
of the great Creator, who has graciouſly prevented 
by other Means this all-conſuming Heat, which 
with reſpect to the Situation of thoſe Countries, 
and the Courſe of the Sun, ſeems to be a neceſſary 
Conſequence, from deſtroying the ſame. 


SECT. XXXII. The Torrid Zone inhabitable by 
means of Mountains. 


To be afſur'd of this Wonder we need only 
take the aforemention'd Iſland of S?. Thomas for an 
Example: This Iſland lies under the Line, as here 


at X, in the middle of the Torrid Zone; of which 
never- 
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nevertheleſs, all that write about it do unanimouſly 
witneſs the Wholſomeneſs of the Air for the In- 
habitants, and the Fruitfulneſs of the Country. 
To which purpoſe we need only conſult the Atlas 
of Mercator, or any other Books that have treat- 
ed of the ſame. 8 | 
Now I beſeech every one that can yet doubt 
whether the World be made with Wiſdom, to re- 
flect with himſelf whether it may be deduced from 
the ignorant Laws of Nature,or from mere Chance, 
that, to the end the Sun ſhould not render this 
Iſland uninhabitable, there is a great Mountain 
laced in the middle, and overgrown with num- 
rs of Woods; the Tops of which, notwith- 
ſtanding that the Heat may ſeem to dry them 
quite up, are always cover'd with ſo many Clouds, 
that the deſcending Waters, which proceed from 
thence, are not only ſufficient to produce other 
Fruits, but even Sugar-canes themſelves; inſo- 
much, that in the very hotteſt Days this Moun- 
tain appears cover'd with a continual Cloud; the 
Reaſon of which is, that a much greater quantity 
of Vapours are then attracted by the Surf from the 
Sea; and the Air being likewiſe much more rari- 
| fied by the Heat, carries the Vapours of Water 
that are mixed with it, more to the cold and ſha- 
dowy Places of this Mountain, whereby they are 
preſs d more cloſely together, and ſo the Weight 
of the Clouds is increaſed. Now how the Moun- 
tains concur in producing theſe Effects, has alrea- 
dy been in ſome meaſure ſhewn before. Ag 
Now if any oneſhould refuſe to acknowledgea 
gracious Providence of Go in this whole Mat- 
ter, and would pretend that this is only peculiar to 
this ſingle Place, and conſequently, that it may 
be the effect of Chance, he may learn from the 
Deſcription of Madagaſcar, in the Geography of 
Mr. Robbe, and others, that there are likewiſe 
ä Nn Woods 
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Woods and Mountains in the middle of that 
Iſland, from 'whence Rivers flow on all fides, 


which render that Country (tho' lying in the hot- 


teſt Part of the World, in reſpect to the Sun) 
equal in Fertility to the beſt Climates of the 
Earth: And this you will find obſerved in ſeveral 
other Places. 


Ser. XXXIII. The Inundation of Rivers do 
likewiſe render the Torrid Zone habitable. 


Zu r in caſe any other of theſe miſerable Phi- 
loſophers ſhould again, according to their manner, 
{ſtart new Difficulties, and fancy that ſince what 
has been advanced aboye, has happen'd in ſeveral 
Places, it might be the neceſſary Conſequences of 
Natural Laws, they may likewiſe be conyinced of 
the Unreaſonableneſs of {uch Opinions, from other 
and different Means, which, beſides the forego- 
ing, the Wiſdom of Go v has been pleaſed to make 
uſe of in rendering thoſe Countries fruitful which 
would be otherwile quite ſcorch'd up by the Rays 
of the Sun. : 

Now, not to ſpeak of Egypt again, one part of 
which lies under the Tropick ab, and where it is 
thought to be the very hotteſt, becauſe the Sun 
does not only paſs twice a Year directly over their 
Heads, as it happens in all Parts of the Torrid 
Zone, but alſo, becauſe it remains a much longer 
time over the Countries lying about the Tropick, 
than it does at the Equator, which it paſſes by 


more ſwiftly; and yet this Egypt is made one of 
the molt plentiful and fruitful Countries of the 


World, by the Overflowing of the River Nile. 1 


ſay, beſides Egypt, the dry and barren Country of 


the Blacks,commonly called Vigritia,orNieritiarum 


Regio, may ſerve for 4 Proof; which likewiſe 


ſtretches itſelf from the 8th to the 23d Degree 


I of 
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of Latitude, and conſequently very near to the 
Tropick of Cancer, in the hotteſt part of the Tor- 
rid Zone, and is overflowed in the like manner 
by the River Niger; which leaving a kind of Mud 
every Year upon this ſcorched Country, makes it 
become the moſt fertile of all Africa. See con- 
cerning the ſame, Mr. Robbe's Geography, as alſo 
that of Yarenius, Lib. I. C. XVI. S. 20. about ſe- 
veral Rivers beſides the above-mention'd, that pro- 
duce the ſame Advantages. Many of which there 
named, and amongſt them particularly the River 
Zaire, do overflow their Banks yearly; ſo that 
this laſt renders the Kingdom of Congo, where the 
Air in clear Weather is intolerably hot, exceed- 
ing fruitful in all forts of Herbs and Plants that 
are good for Food. He therefore that is ſurpriſed 
hereat, and hasa mind to be farther informed, how 
in ſuch a burning Climate the Earth yields ſo 
great a Plenty of all things, may learn from the 
above-mention'd Geography of Mr. Robbe, and the 
fo often praiſed Yarenius, how the Rivers Indus 
and Ganges overflowing always in June, Fuly, and 
Aaguſt, do water whole Kingdoms lying about 
'em, and make them fruitful to a great Degree; 
as they likewiſe ſerve for a ſufficient Proviſion of 
Water to the Inhabitants during the reſt of the 
Months, in which there hardly falls any Rain. 
After how wonderful a manner the Hear of this 
Torrid Zone is farther qualified in ſeveral Places 
by cool Breezes and Rains, is likewiſe ſhewn by 
Harenius, Lib#II. Cap. XXVI. S. 11. even fo far, 
that by other Means, which the Wiſdom of the Al- 
mighty has been there pleaſed to uſe, the Seaſons 
ſeem frequently to run contrary to the Approach- 
ing and Receding of the Sun. It would be too 
tedious, and, according to all Probability, an unne- 
ary Work too, to enquire into all the Caules 
thereot. | 


Nnz | SECT. 
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SECT. XXXIV. Conviftions from hence. 


N ow let me once againask theſe Philoſophers, 


that are really worthy of Compaiſion, and who 


will have all things come to pals as they are, with- 
out the Wiſdom of the Creator and Preſerver of 
all things, whether, if any body had found a Me- 
thod to furniſh a little Diſtrict of Land with a 
milder Air, and with as much Water as is wanted, 
and which without the fame muſt have periſhed 
by Drought and Barrenneſs, together with all the 
Men, Beaſts and Plants that were upon it; whe- 
ther it could be denied, that the Wiſdom of Him 
that found out and effected rhe fame, (eſpecially 
if the Knowlege and Power of the greateſt Num- 
ber and moſt skilful of Men, would not have 
ſufficed for that Purpoſe) were not worthy of the 
higheſt Praiſe; and whether they, or any one 
elſe, could imagine, that the Canals and Aque- 
ducts whereby in the drained Meers or Lakes of 
North-Holland the Lands are water'd in dry Sea» 
ſons, and the Cattle are provided with Drink, 
could have been brought about without the Con- 
trivance of a skilful Engineer. 

Now this is what we ſee performed, not in 
drained Meers or Fens, but in vaſt Kingdoms; 
not a few Cattle water'd, but Millions of Men, 


_ Millions of wild and tame Beaſts, Millions of 


Trees, Shrubs, Plants, Corn, and other Herbs, 
preſerved alive thereby; not ſome few Acres of 


Land, but whole and great, and otherwiſe uſe- 


leſs Parts of the World tertilized thereby, and put 
into a Condition, from the abundance of their 
Productions, to communicate their Agreeableneſs 
to other People. Here are no Sluices or Mills 
made uſe of, which muſt be yearly maintain'd at 
the Charge of the Country, but prodigious 3 

| ies 
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dies, and vaſt Mountains diſcharging thoſe Fun- 
ctions; and which having been once placed there 
by the great Director of all things, remain there 
ſtill without any Expence to thoſe that reap the 
Benefit of them, being fitted to perform this their 
great Work, thouſands of Years, without any Di- 
minution or Attrition. Here are no artificial Ca- 
nals or Sluices of a {mall Extent neceſſary tor this 
Purpoſe, but vaſt Floods of Water, and the great- 
eſt Rivers of the World. | 

Now ſince all this is incomparably more noble 
and of greater Benefit than that which every one 
readily confeſſes to be brought to paſs in the afore- 
ſaid Meers by human Contrivance and Wiſdom 
What Reaſon can theſe miſerable Philoſophers pro- 
duce, to juſtify their perſevering in their Opinions, 
that the ſame is here done without any Wiſdom? 


SECT. XXXV. Concerning the Temperate Zone. 


ArTER this Torrid Zone abcd (Tab. XVI. 


Fig. I.) there follows two others, one on the one 
fide ab hg, and r'other onthe other cd4&7; which, 
in reſpect of the leſſer Heat, as in the Torrid Zone 
abcd, and leſſer Cold, as in the two I rigid Zones 
g ph, and i mk; and therefore on account of the 
greater Temperament of the Air, are called the 
Temperate Zones. 


Taking then p for the North Pole, abo bis 


the North Temperate Zone, and cdi the South 
the former of which is inhabited by us, and almoſt 
all Europe, and the greateſt Part of Aſia, and con- 
rains all thoſe Lands and Seas which we may fee 
in the Map of the World, lying between the Tro- 
pick of Cancer a b, and the Polar Circle gh; the 
South Temperate Zone c 4 k i, which may be 
likewiſe ſeen there, conſiſts chiefly of Scas. 


. SECT. 
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SrcTr. XXXVI. The Advantages of «the moſt 
Northern Parts. 


Ir is not neceſſary to expatiate here more par- 
ticulary upon the Northern Zone: Every thing 
about us, or that has been repreſented in all theſe 
Contemplations, centers in this, namely, to manifeſt 
the Power, Wiſdom and Goodneſs of Gop, 
which has ſhined out fo brightly in theſe Parts of 
the World. This is certain, that in Fruitfulneſs, 
in the Temperature of the Seaſons, and particu- 
larly in the Learning and Underſtanding of its In- 
habitants, 1t will give place to no other whatever; 
foraſmuch as it is beyond all doubt, that in the 
Government of its Countries, in Commerce, in 
Navigation, in the Arts of War, and in an infi- 
nite Number of other Sciences, it far excecds all 
other People. 

But the greateſt Benefit of all, and that which 
incomparably exalts this Zone above all the other 
Parts of the whole Globe, is, that the Know- 
ledge of the True Gop, and his right Worſhip, 
have here their preſent Seat; fince that this fame 
bright Sun is now ſet in reſpect to unhappy Aſia, 
Gop having thought theſe People worthy, (which 
exceeds all human Gratitude) ro whom he might 
reveal Himſelf and his Holy Word, and by them 
to propagate and diffuſe the Knowledge thereof 
to other Nations. | 

A truly upright Soul, ſuch as loves and fears 
God, will eſteem nothing more deteſtable, no- 
thing more unreafonable, than to imagine, that 
the Worſhip of Him alſo has acquired by Chance, 
or by a ſtupid Neceſſity of Natural Laws, its fo 
juſt and equitable Principles, worthy of the True 
Go p, and ſurpaſſing all other idolatrous . 
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And if an Atheiſt would but ever have taken 
the Pains to examine the adorable Wiſdom of 
Gop in this his Word, and the fundamental 
Knowledge therein of all Creatures; if he would 
but compare the exact Accompliſhment of ſo 
many Prophecies with Hiſtory; if he would re- 
flect upon the wonderful Preſervation of the Holy 
Scriptures, in ſpight of the Rage and Perſecution 
of great Tyrants and Oppoſers of the Wo RD, he 
will be able to produce very few Arguments to 
make an impartial Perſon believe, that it is the 
Effect of mere Chance that Gop is worſhipped 
in this Part of the World after the manner con- 
tained in his Word. 


SECT. XXXVII. Ve Chriſtian Religion is no Art 
of Politicians, 


Tux Atheiſts and Infidels have never yet been 
ſo fooliſh and brutal (if we may uſe ſuch hard 
Words) as to aſcribe that Impreſſion which every 
one has of a Deity or his Worſhip» (how much 
ſoever they are diſpoſed to deduce every thing 
from thence) to mere Chance or Fatality. Where- 
fore being now obliged toſeek for other Subterfuges 
and Evaſions, they now refer it to the Arts and 
Stratagems of great Politicians, who thereby en- 
deavour to keep in awe the People under their Go- 
vernment. 

That this has Place in ſome Pagan Religions, 
as alſo in the Mabometan, is eaſy to be thewn, 
they having been eſtabliſned by the Force of Arms. 
But nothing is more impoſſible than to prove the 
ſame in the Chriſtian Religion: For if it be the 
Policy of Rulers and Princes to bridle and keep in 
awe a giddy Multitude, Why has not ſuch Policy, 
with the Addition likewiſe of all their Power 
(whereby they haye extirpated hundreds of thou- 
2 Nen 4 ſands 
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ſands for the Confeſſion of our Lord Jesus CHRIST) 
been able to ſuppreſs a little, contemptible, inno- 
cent, unlearned and defenceleſs People, nor get 
the better of thoſe Principles fo penicious to their 
Atheiſtical Authority? By which Principles, Men 
were taught indeed to ſubmit themſelves to the 
Powers that were over them; becaule there is no 
Power bur of Gop, and becauſe the Powers that 
be, are ordained of him, Rom. X11. 1. But alſo 
on the other ſide, (which is by no means to be 
endured by an Atheiſtical Governor, who would 
direct all things according to his own Pleaſure) 
that Subjects are obliged, in caſe the Worſhip and 
revealed Will of Gop were oppoſed even by the 
mightieſt of Monarchs, to deny their Fear and 
Obedience. Was there ever any Religion better 
calculated to oppoſe a ſupreme Power, that does 
not own Gov, like this, tho? in all other Caſes it 
makes the moſt obedient Subjects? And can any 
Prince, who accounts his Religion nothing ele 
but a Bridle for the People, in any wiſe endure to 
hear even the meaneſt of his Subjects ſay, with the 
Apoſtles, in Acts v. 29. We ought to obey God ra- 
ther than Man? Or will he ſuffer a Religion to be 
exerciſed 1n any Place under him, where the Foun- 
der of it ſhall give this expreſs Charge to thoſe 
that exerciſe it, when perſecuted for his Name 
fake; Be not afraid of them. that kill the Body, and 
after that, have no more that they can do. But Iwill 
forewarn you whom you ſhall fear Fear him, which af- 
ter he hath killed, hath Power to caſt into Hell; yea, I 


ſay unto you, fear him, Luke xii. 4, y. from whence 


an Athciſt himſelf may judge, if all Religions owe 


their beginning to State-Craft only, whether the 


Chriſtian would not long before this have been 

at an end: And ſince that could not be compaſſed 

by ſo many bloody Perſecutions, and raging Cru- 

elties of the higheſt Worldly Powers, * 
2 
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ſaid Religion muſt not have been preſerved from 
the very Riſe of it to this Day, againſt all the At- 
tempts and Deſigns of thoſe that would extirpate 
it, by the Intervention of a much higher and more 


reſiſtleſs Power? 


SECT. XXXVIII. Atheiſts differ from the wiſeſt 
Men. 


Now to return from this Digreſſion to the Bu- 
ſineſs in hand, it is undeniable, that this Northern 
Temperate Zone is inhabited by the wiſeſt and 
moſt learned Men, moſt of whom acknowledge 
a Gop and ſupreme Director of all things; from 
whence it is plain, that the owning a Deity which 
has made and prelerved all things, is received and 
maintained by the wiſeſt of all People. If now a 
deplorable Sceptick, and who {till pretends to 
doubt of theſe great Truths, will not continue 
arrogantly to maintain, that the wiſeſt Men are the 
greateſt Impoſtors, and that the leſs knowing are all 
cheated, and that he himſelf is the only wiſe and 
righteous Man; he will at leaſt, by comparing all 
theſe things together, find a juſt Cauſe filently to 
ſit down; and whatever his Philoſophy might have 
— him before, to enquire farther, whether his 
perſevering in this Conceit, that he is the only 
wiſe Man, be not the greateſt of Follies; and 
whether the Proofs made uſe of by others, to 
ſhew that there is a Go p, are not ſtronger than 
thoſe to which he hitherto adhered: Laſtly, Whe⸗ 
ther from the Works of Nature, the Wiſdom of 
the Creator may not as juſtly be inferr'd, as the 
Skill of the beſt Workman from thoſe of Arrt. 
Which trouble if he pleaſe to take, he will have 
got a great way already, unleſs he be entirely a- 
bandon'd to his own unhappy Principles. 


SECT. 
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SECT. XXXIX. Concerning the Frigid Zones, 


Tux two laſt Zones (Tab. XVI. Fig. 1.) are thoſe 
that are call'd the Frigid or Cold Zones, of which 
the Southern mn, lies under the Southern Pole , 
and ſcems as yet to be entirely unknown to Geo- 
8 being repreſented upon their Maps very 

oubtfully, either by Seas or by the Terra Auſtralis 
Incognita. 


The Northern Frigid Zone gph, eſpecially if 


one approach pretty near to the North Pole 5, 
diſcovers nothing elſe but uninhabited Defarts, 
frighttul Rocks, and Mountains of Snow and Ice 
for the molt part; concerning which, the Deſcr- 
ptions of Nova Zembla, Spitsberg, and Greenland, 
may be conſulted, 


SE cT.XL.The Impolſibility of approaching the Poles. 


ONE can hardly read without Aftoniſhment, 
what Archer ſays in his Subterraneous World, and 
which he confirms by a Cloud of Witneſſes, name- 
ly, as Men approach the North Pole p, the Sea 
is driven towards it with ſo irreſiſtible a Force, 
and as if it fell from a Cataract or Precipice, 
that many who have had the Misfortune to come 
within the ſaid Stream, have been hurried away, 
Men, Veſſels and all, and never ſeen again; and 
on the contrary, thoſe who have endeavour'd to 
fail towards the South Pole , have found the Sea 
flowing againſt them with fo terrible a Strength, 
that neither Sails nor Oars could bring them near- 
er to it. 

I leave this Relation to its own Weight; but 


how little Hope there is ever to diſcover and to 


learn the exact Geography under the Poles, may be 
learn'd from all the Voyagers that have bent their 
_ Courſe 
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Courſe that way. Certainly, that in Kepler's Time, 
which is ſomething more than a Century, we were 
ignorant of every thing concerning them, and did 
not ſo much as know whether it was Land or Sea 
under the Poles, is ſufficiently ſhewn by his Epitome 
Aſtron. p. 166, and 150. ,De Stair does likewiſe 
repreſent in his Phyſiology the invincible Difficul- 
ties of ever getting thither; ſaying, p. 487, that 
when the Hollanders endeavour'd to find a Paſſage 
to the Eaſt-Indies by the North, and therefore 
were obliged to ſteer their Courſe towards that Pole, 
the Compals loſt all its Virtue and Direction; by 
which means all Hopes of advancing farther ſeem'd 
to be entirely cut off. Yea, to be convinced that 
it is ſtill unknown to all Men, what are the Coun- 
tries lying under the Poles, we need only caſt our 
Eyes upon the Coſinotheoros of Mr. Huygens, p. 119. 
who in plain Words affirms the ſame, adding there- 
to, that he may expreſs the Difficulty, if not Im- 
* poſſibility thereof, in the following Wiſh: O, if 
one might but once ſee thoſe Regions“ 

But altho' ſome might think it poſſible, that in 
following Ages the ſame may be diſcovered, yet 
the abſolute Impoſſibility of ever atraining to the 
laſt Degree of Latitude, *is daily more plain by 
new Experiments; the vain Attempts df the boldeſt 
Sailors are every time ſo many new Proofs thereof. 
But that which ſeems to fruſtrate all Hopes, even 
for the future, axe the impracticable and always 

obſtructing Mountains of Ice, which are found there 
yearly by our Greenland Traders, and which, ac- 
cording to all Probability, may date their Age 
from that of the World; ſince the Sun ſeems never 
to have had ſo much Strength, as to be capable of 
diſſolving theſe vaſt Tracts of Ice, frozen by ſo 
many and ſuch long Winters. So that any Acceſs 
to the Poles will be always defeated thereby, and 


as 
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as long as the Earth continues in the ſame Poſi- 
tion with reſpect to the Sun, the fame Difficul- 
ties are like to remain. 


CONTEMPLATION XXI. 
Of Fixe. 


* 


SEC r. I. Tranſition to FIRE. 


O W, tho' we do not, like ſome Philoſo- 
phers, aſſert the Earth, Air, Water, and Fire, 
to be the only Principles or Foundation of all things, 
nor pretend to limit the Wiſdom of the Almighty 
to a certain Number of Principles, if we may ſo 
ſpeak; yet it can be denied by no body, that all 
of 'em center in the Compoſition of many natural 
Bodies: Wherefore we ſhall proceed to conſider 
this laſt Element of Fire. 


Sgr. II. The Inconveniences that would befal us, 


if there were no ſuch thing as Fire in the World. 


Ir there be any one ſtill ſo unfortunate as not 
to be able to break looſe from thoſe deplorable 


Sentiments, thar every thing that exiſts, and 
even Fire itſelf, has been 2 by mere Chance 
and ignorant Cauſes, at leaſt, without any wiſe 
and determinate End; let ſuch a one retire with- 
in himſelf, and contemplate this Globe of the 
Earth, and every thing belonging to it, 2 the 

Late 
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State in which he might ſuppoſe himſelf and that 
to be, in caſe there was no ſuch thing as Fire. 

After the ſetting of the Sun, and all other Hea- 
venly Lights, (to take no notice here that the Light 
thereof ; even in a great meaſure conſiſt of Fire, 
or brings a great deal of that Element along with 
it,) how does the whole Earth, cover'd with clou- 
dy and nocturnal Vapours, differ from the moſt 
diſmal ſubterraneous Caverns and Dungeons? Since 
during ſuch a time no Man would be able to 
move one Foot forwards, or to diſpatch any kind 
of Buſineſs. Without Fire, which by the means 
of Candles, Lamps, Torches, and the like, affords 
us Light in the greateſt Darkneſs, what Difference 
would there be between our Condition, and that 
of Men who ſhould be blind half their Life-time? 
Without Fire, moſt of the Productions of the Earth 
which ſerve Mankind for Food, for Refreſnment, 
and for Dainties, would not be fit to be uſed in 
many Countries to thoſe Purpoſes, nor could be 
chew'd by the Teeth, nor digeſted by the Stomach. 
And every body to whom the way of living and 
of preparing our Diet in theſe Countries is known, 
muſt be convinced, that neither Bread nor Fleſh, 
nor moſt of the Fruits of the Ground, or of Trees, 
would be of much uſe without theſe Means, but 
would turn to an unwholſome crude Nouriſh- 
ment, and perhaps to no Nouriſhment at all. 

Would not the dreadful Cold of W inter, if not 
moderated by Fire, be capable of diſpeopling 
whole Countries, and of freezing to Death Num- 
bers of Women and Children, that are not capable 
of keeping chemſelves warm by ſtrong and violent 
Motions? 

If there were no Metals for the uſe of Mankind, 
(to ſay nothing of Gold and Silver, which may he 
the moſt an ſpared,) eſpecially if there were no 
Iron, which furniſhes us with ſo many Inſtruments 
| for 
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for numberleſs Uſes; for plowing, building, and 


in a manner for all other Arts and Purpoſes, eyery 
one may caſily conclude, under what Inconvenien- 
ces all Mankind would labour : Now tho' the Iron 
and other Mines ſhould be ante more in Num- 
ber than they now are, yet it is ſufficiently known, 
that without Fire no uſe could be made of them, 
nor could they be {melted or ſeparated from their 
reſpective Ores. 


SECT. III. Convictions from thence. 


To reckon no more, let an Atheiſt repreſent to 
himſelf the World in ſuch a Condition, that he 
and all Men ſhould be without Light in Darkneſs, 
without Warmth in Cold, without any Preparation 
for raw Food, without all the Conveniences which 
Metals, and chicfly Iron, would afford them : Now 
if any one ſhould come and tell him that he had 
diſcover'd ſuch a Matter by which all theſe Defetts 
and Wants might be ſupplied, and the World be- 
come happier in ſo many Inſtances, would not even 
the moſt obſtinate Infidel acknowledge the Inyen- 
tor to be a very wile Perſon? Now ſince the ſame 


is perform'd by a Being infinitely ſuperior to Man, 


and after a much more ſublime and wonderful 
manner, why will he refuſe to own the Wiſdomof 
ſuch a Being? 


 Secr. IV. I is flill uncertain what Fire is. 


THERe have not been wanting among the En- 
quirers into the Secrets of Naturc, thoſe that have 
endeavour'd to diſcover what Fire is in itſelf, and 
what are its Properties; and it ſeems probable that 
Mr. de Stair, who has in a manner conſider'd all 
Opinions, has fallen upon the beſt Notion of itin 
the following Words; Explor. VI. S. 1. There is 

nothing 
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nothing in Nature more obvious to the Senſes, and 
nothing leſs intelligible than the Nature of Fire. 


SEC. V. The firſt Notion concerning Fire. 


I wo Opinions, which are defended with many 
Arguments by thoſe who maintain them, are at 
preſent in vogue; the firſt is, that all Particles of 
Matter, of what Nature ſoever they be, are capable 
of being turned into Fire, if they can but be moved 
ſwiftly enough, or can be divided ſmall enough. 

' Now, whether ſuch Motion be occaſioned by 
that Fire-Fluid which the Followers of the fa- 
mous Carteſius term the ſitſt Principle, or of ſome- 
thing elſe, we ſhall not here enquire. 


SECT. VI. The ſecond Notion. Fire ſeems to be a 
particular Subſtance. 


TRE ſecond Opinion laid down by other Phi- 
loſophers, is, that Fire is a particular fluid Matter, 
like 1 e! Air, which, like thoſe, adheres to 
many Bodies, and adds ſomething to the Compo- 
ſition thereof. 

What fort of Figure the Particles of Fire conſiſt 
of, we ſhall not here attempt, as ſome have done, 
to inveſtigate; foraſmuch as it is not eaſy to diſ- 
cover the ſame; nor likewiſe, whether the Chy- 
miſts have gueſſed any better, ſome of whom will 
have the Eſſence of Fire to conſiſt in Sulphur, 
others in an Acid. We ſhall content our ſelves 
with producing the Reaſons why it ſeems moſt 
credible, that Fire both has and maintains its own 
Eſſence and Figure, remaining always Fire, tho” 
not always burning. 


JECT, 
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Secr. VII. The firſt Reaſon for the aforeſaid 


Opinion. * 


To prove this, the firſt Reaſon ſeems to be, 
that all Subſtances are not combuſtible. 

How happens it that W ood and 'Turf will burn, 
but that the Aſhes which they make are incapable 
of burning? If it be not upon this account, that 
the Fire-Particles, which were before in the Wood 
and the Turf, fly away by burning, leaving the 
Aſhes bereft of them, and therefore unfit for burn- 
ing. 

5 know very well, that thoſe who are of the 
foregoing Sentiment will anſwer to this, that Aſhes 
and other Bodies, as the Amianthus or Feather-Al- 
lum, and the like, which cannot be burnt by Fire, 
are of too groſs and heavy Parts to be pur into 
Motion by that ſubtil Matter. But if that were 
true, it would ſeem to be a neceſſary Conſequence, 
that the ſmalleſt and lighteſt Parts would, without 
Difference, be the fitteſt and beſt diſpoſed to pro- 
duce Fire: But (not to ſay, that Water might 


therefore burn, at leaſt much better than Oil of 


Cinnamon, Cloves, and others, which heing hea- 
vier than Water, ſink down in it,) why don't vo- 
latile Salts burn? which are ſo eaſily put into 


Motion, that the leaſt Warmth is capable of ma- 


king them evaporate into the Air, and the Parts 
thereof ſo fine and ſmall, that no Glaſs can be 
ſhur cloſe enough to keep them always in. And 


to the end that no other Objections may be of- 


fer'd on account of the exceeding Fineneſs of their 
Parts, it is known that they are ſo powerful and 
ſharp, that being only diſſolved in Water, they 
will even deſtroy a Metal as hard as Copper, and 
turn it into a liquid Matter. They that have a 
mind to make a Trial thereof, need only put a 

Copper 
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Copper Farthing into the Spirit of $a/-Armoniac, 
in which they will find it quickly diſſolved. 


SECT. VIII. The Second Reaſon ; and an Experiment. 


Secondly, Ir a very ſwift Motion were only ne- 
ceſſary to reduce all Bodies to Fire, and that a par- 
ticular and determinate Matter were not required 
thereto, how comes it to pals, that hot Water 
being moved more violently by blowing, is not 
render'd hotter but colder? And yet, the Air is 
ſo abſolutely neceſſary to our Fires, that without 
it they would be extinguith'd ? 

The Truth of this is known even to Women 
themſelves, who for that purpoſe extinguith their 
Fire with Covers, or ſhut it up in Dove Pots. 

And to the end that no body ſhould believe 
that this way of extinguiſning the Fire is not ſo 
much owing to the want of Air as to the obſtru- 
cting the Aſcent of the Smoak, whereby it is ſuffo- 
cated; Let a Man make a Tube of Paper (Tab. 
XVI. Fzg. z. ABCD) the Cavity whereot mult be 
a little larger than the Thickneſs of the Candle 
GH; and let him ſuddenly put it over the ſaid 
Candle burning; now if there remains below at 
CD, any Orifice or Opening between the Candle 
and the ſaid Paper Tube, to as to admit a free 
Paſſage to the Air, the Candle will keep its Flame 
and remain burning; but if one ſhould compreſs 
the Paper at E F, fo as to obitruct the Paſſage of 
the Air, the Candle will be immediately estin— 
guiſhed; notwithſtanding that the Tube remained 
open all the while at A B, and allowed a free Paſ- 
ſage for the Smoak. | See this Experiment in the 
Mort of Profeſſor Senguerdius of Leyden. ] 


Vor. II. 1 | . SECT. 
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Stem. IX. The Third Reaſon, and an Experiment, 
Bur Thirdly, We ſee yet farther, that the Air 


likewiſe is not proper or adapted in all its Parts in 
general, for the ſupplying of Fire or Flame, but 
that certain determinate Parts of the faine are re- 
quired thereto; from whence it likewile ſeems to 
appear, that we mult form a more limited Notion 
of Fire, than to think it merely a Motion of ſome 
Parts, provided the fame be but ſwift enough; and 
that it is very probable, that Fire being maintain d 
by ſome particular Subſtance, does conſiſt of pa- 
ticular Parts, and has therefore a diſtinct Nature 
of its own. For which purpoſe, let any one make 
the following Experiment: 

We took an eight-corner'd Bottle ADE (Tab. 
XVI. Tig. z.) cutting off the bottom of it, and 
then put a Candle, ſet upon a flat piece of Board, 
under it; the Ends of which Board D and E ſtood 
out beyond the Edge of the Glaſs, that they might 
not be driven up into it when the Glaſs was let 
down as far as BC in the Water: And we then 
obſerved 3 
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I. That the Candle being lighted, remained 
burning as in a Lantern, while the Air flowed in 
by ſeveral little Holes, that it found between the 
| Board DE and the Glaſs. 

1 ä II. But putting the Bottle into Water as high 

i as B C, whereby all the Paſſages for the Air were 

| ſtopp'd, the Candle burnt about 20 Seconds, and 

1 then went out; becauſe the Warmth of the Candle 

| driving the Air out of the Mouth A, the Flame 
| 
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loſt its Food. 


] III. A crooked Tin Tube HK F, which was 

| not very large, being put into the Glaſs, there 

' ſeemed new Air to be derived to it by the way 

0 ut 
| 
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but we found however, that after it had burnt be- 
tween 21 and 22 Seconds, it went out again. 

IV. To ſec therefore if this did not likewiſe 
happen thro? want of Air, which, as it was pro- 
truded before the Mouth A, might likewiſe find 
its Paſſage by the other Mouth of the Tube F K H, 
as ſoon as it was ſufficiently rarified by the Warmth 
of the Candle, we took a pair of Bellows LH, 
blowing continually freſh Air therewith into the 
Tube, and by the Tube into the Bottle; where- 
upon we obſerved the Candle burning as bright as 
ever before, whilſt ſuch Blowing laſted. 

V. But that which is very remarkable, was, 
that when inſtead of the Bellows we blew into 
the Tube at H, with the Mouth, ſome Air which 
had been a while in the Lungs, we found rhe 
Candle did not burn above ten Seconds; and con- 
ſequently not near fo long as when it had no freſh 
Air at all: This is a plain Sign, that the Air in 
our Lungs loſes that Property which render'd it 
fit to feed the Flame, and that Flame and the 
Breath of Men ſcem to require the ſame kind of 
Air. e 
VI. This is the more confirmed, foraſmuch as 
when we ſuffer'd the Air to go no farther than the 
Mouth, and not to deſcend into the Lungs, and 
by quick and frequent Breathing, conveyed the 
ſame into the Tube, the Candle would continue 
burning, tho” not ſo bright as when we uſed the 
Bellows, which ſupplied it with more and freſher 
Air. | 

VII. Having pur alittle Wax-light inthe Place 
of the Candle, we found that by leaving the crooked 


Tube in the Bottle open, the ſaid Light burnt 170 
Seconds. 


From all which it may be inferr'd with great 
Appearance of Truth, that the Air in general is 
OO 2 not 
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not only neceſſary to Fire, but even, that ſome 
particular Parts thereof are only proper for it; and 
conſequently, if it be not eaſy to prove, yet it is 
very probable, that Fire is likewiſe a particular 
Subſtance or Matter. For if it had wanted no- 
thing more than that fine Element or Principle, 
which ſome Philoſophers have ſuppoſed, and beſides 
them only ſome coarſer Particles, be they what 
they will, ſo that they could by the ſaid Matter 
only be continued in Motion; it does not ſeem 
that either of theſe were wanting here, even at 
the time when the Candle was extinguiſhed. For 
of the latter fort, there was enough remaining 
in the Candle itſelf; and according to theſe Phi. 
loſophers, the other fine Matter may with le 
Reſiſtance come at the Flame through the Pore 
of the Glaſs, than through the Air itſelf. Is this 
likewiſe by Chance, that whereas Fire does ſtand 
in need of a continual Afflux of particular Par- 
ticles of the Air, the ſaid Particles are always at 
hand, and are endowed with juſt ſuch a Property 
as will feed almoſt all kinds of Fires? How comes 
it then, that they dare not likewiſe maintain, that 
the Fitneſs of the Teeth and Pinions of a Wheel, 1 
Clock, or a Mill, or the Wards of the Key for a 
Lock, which it is toopen, are formed without the 
Contrivance of the Workman? Since the Ends 
and Purpoſes for which they are uſed, fall infinitely 
ſhort in compariſon of thoſe great Benefits which 


the Aptitude of Air and Fire to each other do de- 
rive to Mankind. 
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SECT. X. and XI. The Fourth Reaſon, and Ex- 


periments. | 


Ir now, Fourthly, we can ſhew by Experiments, 
that that which we diſcoyer in contemplating 
Fire has a great Analogy and Likeneſs to the 
Effects of Water and Air, with reſpect to the 
Matters that are diſſolved therein; we ſhall learn 
farther, that thoſe Philoſophers ſeem to come near- 
eſt to the Truth, who maintain, thar Fire 1s a par- 
ticular Matter, or a Menſtruum, as the Chymiſts 
phraſe it, capable of unbinding, that is, of divi- 
ding or ſeparating very many and almoſt all Bodies 
that are known to us; after the ſame manner, for 
inſtance, as Water acts upon Salt, and Aqua fortis 
upon Iron. So that the Burning of moſt Bodies 
is no otherwiſe pertormed, than by the melting of 
ſome of the Parts thereof in the Flame. For which 
reaſon, if there be many Fire-Particles in ſuch 
Bodies, as Wood, Turf, or the like, they help to 
increaſe the Flame when they are let looſe by 
burning; and when none of theſe are to be met 
"with in Bodies, or when they can't be unbound, 
the Flame is not increas'd thereby, but thoſe Bo- 
dies are only melted and render'd fluid in the 
ſame manner as we ſee Aſhes and Metals melted 
in the Fire, which don't burn, but are turned to 
Glaſs. And as other Menſtruums do either not 
diſſolve ſome Bodies wholly, or not in a long while 
ſo we find ſome, but very few, Bodies that are 
capable of reſiſting the Power of Fire after it has 
long operated upon them. 5 | 

Thoſe that deſire to ſee ſome Examples of this 
kind of Effects of Fire, need only conſult the Wri- 
tings of Chymiſts about them; and to fave them 
trouble, we ſhall preſent them with ſome few. 


Oo 3 üs 
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"Tis known, that if one put Salt of Tartar and 
pounded Antimony in Water together, that Salt 
will take hold of the Antimony in a little time, 
unitc itſelf in that Ae ruin with the Sulphur 
thereof, as the Chymiſts delight to call it. Aſter 
the fame manner we find that the faid Salt of 
Tartar unites itſelf with the Sulphur of Antimon 
when diſſolved in Fire, as before it had partly been 
in Water. Now the {aid Chywiſts know, that 
whether Fire or Water be choſen tor a Menfiriuum, 
a Mixture of the fame Propertics will reſult from 
this Salt and Antimony; and every one may fee the 
ſame by putting Vinegar te: both. 

Thus we fee the tame Effects reſulting indiffe- 
rently from Fire and Water in other Chymical Ope- 
rations; ſuch as Coagulations or Precipitations, as 
they are called by Chymilts : The Regulus Antimonii 
being mingled with its Sulphur in Antimony, by 
the means of Salt of Tartar, that unites itſelf in 
the faid Sulphur, is ſeparated from it by Fire, and 
ſinks to the bottom after the ſame manner as Steel 
united with the Sulphur-Copperas, when this laſt 
is diſſolv'd in Water; and fo in many other Cafes, 

Thus we find alſo, that the Flame of a Candle is 
always blue and tranſparent at Bottom, but much 
whiter at Top, becauſe more Parts of the Cotton 
and Tallow are there mingled in the Flame, which 
is render d thicker thereby; juſt after the fame 
manner as when any thick Matter is mingled with 
the Water, which will be cleareſt where there is 
a leſs Quantity of ſuch Matter, and thickeſt or 
moſt troubled where the Matter moſtly abounds. 
So likewiſe, when you kindle a Brimſtone Match, 
the Flame procceding from the Brimſtone will ap- 
pear at firſt blue and tranſparent, but fo ſoon as 
the Stick or Card which it cover'd are diſſolved, 
the Confuſion of the Parts of both Bodies will ren- 
der the ſame thicker and whiter preſently. 

SN Infinite 
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Infinite Examples of the fame kind might be pro- 
duced to ſhew the like Effects of Fire, and the 
Flame thereof, as do occur in other Men//runms, 
which may alſo be oblerved in the Furf of this 
Country, and many other combuitible Matters. 
Thus is Flame tinged blue or grecniſn, like Men- 
ſtruums, by Copper, and it is upon this Principle 
that the Engincers underſtand how to give diffe- 
rent Colours to their Fire-Works. L his ſcems 
yet farther to confirm what we have ſaid above, 
namely, That Fire is to be accounted a fluid 
Matter, and like other Fluids to conſiſt of parti- 
cular Parts. ; 


SECT. XII. The Fifth Reaſon, and ſeveral Eæpe- 


riments. 


Fifthiy, Ir it be thought that it has been juſt- 
ly concluded, that the Air is a particular Fluid, 
conſiſting of its own determinate real Parts, only 
becauſe it had an Elaſtick Faculty, (whereas ſeveral, 
according to a Philolophy embraced at this time, 
maintained the {ame to be nothing elſe but a Col- 
lection of all kinds of Particles,) Why ſhould not 
the ſame Arguments be as concluſive to hold the 
ſame of Fire too? Seeing that the Parts thereof, 
when put into Motion, do expand themſelves with 
much greater Force than thoſe of the Air. An Ex- 
ample of ſuch an Expanſion of Fire mingled with 
Water, may be ſeen above in Contemplation XIX. 
But a more common Proof of the unſpeakable 
Greatneſs of this expanſive and rarifying Power of 
the Fire, may be fetch'd from the modern Mines, 
Mortars, Cannons, and other kind of Artillery, 
which in the blowing up of ſuch ſtrong Walls 
and Bulwarks, and in the amazing Swiftneſs of the 
diſcharg'd Bullets, do repreſent to every one the 
dreadful Force of the rarifying Faculty of Fire; 
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for it is now well enough known, that theſe Ef. 
tects (ſcarce to be belicved by fuch as had neyer 
{cen them) are only produced thereby. 

It was with Amazement that I read the Expe- 
riment of Mr. de Stair, having omitted to make 
the ſame my ſelf, becauſe the Glaſſes belonging to 
the Air-Pump, and which are wanted tor that 
purpole, cannot be lo eaſily procured in this Place: 
He ſays in his Phy/iol. Eæpl. XIX. S. 121. that up- 
on heating Red-Lead in a Glaſs, from whence the 
Air was exhauſted, by the Rays of the Sun colleQ- 


ed in a Burning-Glaſs, the glaſſed Veſſel, in 


which the ſaid Red-Lead was contained, burſt in 
Pieces with a great Note. Now he that knows, 
ii, that this Red-Lead conſiſts only of the Aſhes 
of burnt Lead, upon which a continual Flame has 
long acted 3 and, Secondly, that the ſaid Lead- 
Aſhes become heavier by the Operation of the 
Flame, and therefore is impregnated with a great 
many Fire-Particles, that join themſelves to it; 
(ſince there comes out a greater quantity of Red- 
Lead than there was of the common Lead put 1n- 
to the Fire,) can he judge. otherwiſe, than that 
theſe Fire- Particles being excited and put into 
Motion by the Fire of the Burning-Glaſs, dilated 
themſelves, and thereby burſt the Glaſs? From 
this Experiment, ſince the Glaſs was firſt emptied 
of Air, and from the firſt Experiment of Water, it 
ſeems that it may be inferr'd, that it is not always 
neceſſary to call to our Aſſiſtance the Force of the 
Air, which is preſent in Mines or in Guns, in order 
to underſtand the rarify ing Force of the kindled 
Gun- powder, ſince here the whole ſcems to be 
aſcribed to the Particles of Fire. 

The ſame ſeems to be confirmed by the addi- 
tional Experiments of Sir Iſaac Newton's Treatiſe 
of Opticks, p. 354. where it is ſaid, that upon di- 
ſtilling a Spirit from Oil of Copperas and Salt- 

85 Petre, 
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Petre, and pouring the eighth Part of an Ounce 
thereof upon half as much Oil of Carraways, in 
a Place from whence the Air was exhauſted, rhe 
Mixture preſently took Fire, and burſt in Pieces a 
Glaſs that contain'd it, of fix Inches breadth and 
cight Inches Height, juſt like kindled Gun-pow- 
der: This can by no means be aſcribed to the Air, 
becauſe the Glaſs was emptied of it; wherefore 
the rarifying Power of the Fire muſt be conſider'd 
as the Cauſe thereof. 


SECT. XIII. and XIV. The fixth Reaſon, and an 


Experiment. 


FRO M what has been ſaid above about Red- 
Lead, it ſeems that one might infer, that as Air 
and Water are conſolidated with Plants and li- 
ving Creatures, and help to compole the Bodies 
thereof, the Particles of Fire are in the ſame man- 
ner to be found in the Structure and Compoſition 
of many things, without any actual Burning; as 
Water may be in hard Horns, Bones, and Wood, 
without rendering the ſame ſoft or moiſt. This 
the Chymiſts can witneſs, who have frequently 
diſtilled ſuch Bodies without mixing any liquid 
Matter with them. 

They who have ever ſeen how eaſily many things 
burn, and how with a Touch of the leaſt Spark of 
Fire they are in an inſtant turned almoſt all of it 
into a dreadful and deſtroying Flame, will per- 
haps inſiſt upon no other Proofs, to be convinc'd 
that there are lodged in Wood, Turf, Bones, Oil, 
and Gun-powder, a vaſt Number of Fire-Parti- 
cles, which as ſoon as kindled do all of them 
operate; whereas without being kindled, they re- 
main quiet and without Motion. 

But for a plainer Proof how probable it is, that 
Fire itſelf may contribute to the Formation of ſo- 
lid 
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lid Bodies, the Naturaliſts know, that there has 
been lately, in the foregoing Age, a certain Sub- 
ſtance diſcloſed to the World, to which they give 
the Name of Phoſphorus : This appears to be a 
ſolid hard Body, that may be handled but put it 
into warm Water, and it will aſſume any Form, 
and retain it after 'tis cold. So that the Makers 
thereof ule this Method, to coliect a great many 
{mall Balls, in which Shape it oftentimes comes 
over firſt, into one great Piece. Now, that this 
Matter, if not wholly, yet for the molt part con- 
fiſts of a ſtill Fire, is plain from hence; that if 
you let it he for Years together in cold Water (as 
a great Quantity thereof in my Cuſtody has lain ſo 
above ten Years,) it will not burn; but being ta- 
ken out of the Water, the Warmth of a Man's 
Hand will preſently produce a Light in it, and a 
Flame too, tho' not ſenſible; and if you ſpread a 
little of it upon the Skin of your Hand, it will 
ſeem as if a little Flame roſe from it, but with- 
out burning: But if you increaſe the Warmth of 
this Phoſphoras a little more, it will preſently exert 
its Hear, and be changed into a conſuming and 
unextinguiſhable Fire, burning till nothing hardly 
remains of it, excepting, as ſome ſay, a little 
ſowre Liquor. I never burnt it in a great Quan- 

tity, but have found by Experience that the 
Warmth of the Sun will kindle it, and that when 
one rubs it hard upon a Cloth, the ſame will take 
Fire; as likewiſe, that when ſomebody had ſmear'd 
his Face over with it, that he might ſhine in the 
dark, and afterwards moving ſo much as to get a 
kind of a Swear, it burnt all the Hair off his 
Head, and had like to have occaſion'd much great- 
er Miſchief. But we ſhall ſpeak more largely here- 

after concerning this Phoſphorus. 

But that beſides all this, Fire joins and fixes it- 
ſelf to many Bodies, has been plainly enough 
prov'd 
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prov'd by Mr. Boyle's Experiments - and it is 
affirmed by many, that the Beams ot the Sun col- 
lected in a Burmng-Glals, and pointed for a time 
againſt Antimony, have increaled the Weight 
thereof. 

Yea, fince Fire as well as Water, Air, and Earth, 
have been upon Enquiry found in the Compo- 
ſitions of all Animals and Plants, what Reaſon can 
any one alledge, that the three laſt ſhould be 
eſteemed particular and determinate Beings any 
more than the firſt? Weſhail not reckon the other 
Properties of Fire, ſince this ſeems ſufficient to 
prove, that it 1s a. very particular Matter, at leaſt 
that it is very probably to. 


SECT. XV. Conviftions from whe foregoing Ob- 


ſervations. 


Now, whatever the Nature of Fire may be, 
can any one ever fancy, with perfect Tranquility, 
that ſo noble a Creature is found in the World by 
Chance, and without Deſign? The Beauty where- 
of is ſo great, that whereas the ingenious Painters 
can imitate the Colours of all things, they are only 


unable to repreſent the Glance of Fire; the Be- 


nefit of which 1s fo univerſal, that without it the 
World would be deprived of Warmtb, of Light, 
of Fertility, and be nothing but a diſmal ſolitary 
Habitation for thoſe that dwelt upon it: Even 
ſo far, that there is hardly any thing to be found in 
the World, the Preparation of which for the uſe of 
Mankind, is not wholly, or for the moſt part 
owing to Fire. Not to mention the illuſtrious 
Uſe thereof, by which the Enquirers into Nature 
have made it, as it were, one of the chiefeſt Keys, 
where with to unlock the moſt hidden Secrets of 
Nature. Vea, if Fire has its Exiſtence by Chance, 
how can any one who believes it deliver himſelf 
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from the dreadful Apprehenſions, that either by 
the ſame Chance, or by an unavoidable Concur- 
rence of ignorant but neceſſary Cauſes, the World 
may to morrow, or ſooner, be deprived of Fire, 
and he himſelf condemned to perpetual Darkneſs, 


and to a molt miſerable Condition? 


Secr. XVI. The great Quantity of Fire in the 
| World. 


Now if one of thoſe Philoſophers who un- 
happily doubts of the greateſt Truths, be forced 
to acknowledge by what has been ſaid above, that 
hardly any living Creature can fubſiſt without the 
uſe of Fire; let him go on and obſerve, what great 
Abundance of it. is to be found every where; and 
how being at hand in almoſt all Subſtances, it does 
as it were offer itſelf to the Service of all Men, 


and is found ready without their taking hardly any 


Trouble about it. 
To ſhew that this is true, it will not be neceſ. 


ſary to ſcarch for Demonſtrations, nor a long Chain 


of Arguments in the Depths of Philoſophy. We 
know well enough, that it is to be met with in a 
manner every where; as in almoſt all Plants, eſpe- 
cially ſuch as conſiſt of W d, and which com- 
poſe whole Foreſts, in the moſt part of Animal 
in their Bones, in their Fleſh, in their Blood, all 
which being dried will burn; in ſo many Mine- 
rals, in Fenny Grounds, in Coals, in Brimſtone, 
in Salt petre, yea even in Stone itſelf; all which 
Mankind are wont to make uſe of after ſo many 
Ways, when either their Profit or Pleaſure re- 
quire it. 
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SecT. XVII. The Wiſdom of him that reſtrains 
the Power of Fire. 


Now if all this cannot induce an obdurate 
Atheiſt to acknowledge either Wiſdom or Deſign 
in the Creator, or Goodneſs in the gracious Giver 
of this Fire, let him contemplate the vaſt Quan- 
tity thereof thar is tound in the World, and the 
terrible Powers of the ſame: And then let him 
tell us, whether he cannot therein diſcover both the 
Wiſdom and Power of him who preſerves the 
Earth from being deſtroyed by Fire; ſince ſo ra- 
ging a Matter that is to be met with in ſuch great 
Plenty every where, is after ſo wonderful a manner 
bridled and reſtrained from exerting its conſumin 
Faculties, and yet ſo readily offers itſelf to the 
Service of every one that wants it. | 

Thar this is not a vain Imagination, is as clear 
as the Day; becaule there is not only a Quantity 
of Fire ſufficient for all Purpoſes throughout the 
World, but even ſo much of it, that no body 
could think thereof without Horror, if he were 
not aſſured that there were not an over-ruling 
Power that holds the ſame in his Hand. 


SECT. XVIII. An Hiſtorical Account of Fire in 
| the Earth. | | 


MorEeoves, if we look upon the Earth, how 
can we avoid being alarmed, when we find ſo many 
Parts of it filled with Fire! In our watry Holland, 
and even in the drained Meers and Fens, Expe- 
rience has frequently taught us, that the Vapours 
exhaling from the Pits and Wells of the Peaſants, 
having been accidentally ſet on fire by a Candle, 
have miſerably conſum'd both Men and Houſes. 


But 
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But to be yet further convinced of the Danger 
. ; 8 
in which the whole Structure of this Globe is, 
according to all Probability, on account of the 
Quantity and devouring Faculty of the Fire hid in 
the Bowels of it, we need only conſult Hiſtory 
concerning the Number of ſubterraneous Caverns 
of Fire and burning Mountains, in which a naty- 


ral Gun-powder, if there be not yet ſomethin 


more violent, does ſo often exert itſelf in all its 
dreadful Effects. From whence otherwiſe do pro- 
ceed the terrible Eruptions and Eructations of 
Fire of the famous Monte Gibello, or Mtna, in Sicily? 
By the Force of which, Stones of 300 1b. vt. have 
been thrown out to the Diſtance of ſeveral Miles, 
and whole Rivers of Fire flowing our of it, hare 
conſum'd every thing round about it. In the Ver 
1557 it occaſion'd an Earthquake throughout the 
whole Iſland, with the Deſtruction of many of the 
Buildings, whilſt Noiſes, like the Diſcharges of 
the greateſt Guns, were heard, and rent the Earth; 


thro' the Openings of which the Fire burſt out in 


ſuch great Quantities, as to deſtroy every thing 
five Leagues about this Mountain. This great 
burning Mountain, according to the Account cf 
Borelli, does contain in Circumference at the Foot 
or Bottom of it about a hundred Leagues; and 
there might be a whole Book writ upon the di- 
mal Effects of it. | 

Had this been the only Place of the World 


' Where ſuch a thing had happen'd, our unhappy 


Philoſopher might {till have been eaſy, flattering 
himſelf that it was an uncommon Event, and that 
there was no Danger from thence to the whole 
Earth: But he won't be {6 eaſily comforted, when 
he finds in the Relations of all Geographers, 
that the like burning Mountains are to be met 
with in all the Corners of the Earth. 


The 
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The Monte di Soma, or Veſuvins, lying not far 
from Naples, is both now, and has been for many 
Ages a Volcano, or burning Mountain; as is Hecla 
in Iceland, which rages oftentimes no leſs than 
Etna, vomiting out prodigious Stones with a ter- 
rible Noͤiſe. 

In the Ifland of Java, not far from the Town 
of Panacura, a Mountain broke out in the Year 
x 586, for the firſt time, diſcharging ſuch Quantitics 
of burning Brimſtone, that above 10000 Perſons 
in the Country round about were deſtroyed there- 
with, and caſting out great Pieces of whole Rocks 
as far as the {aid Town, accompanied with ſo diſ- 
mal a Smoak, that the Sun was cover'd with it, 
and the Day almoſt turned into Night. 

The Mount Gonnapi, in one of the Iſlands of 
Buada, that had been burning about ſeventeen 
Years, broke from the reſt with a terrible Report 
in the Month of April, of the ſaid Year 1586; 
throwing out a moſt dreadful Quantity of burning 
Matter, and great red-hot Stones, of the length 
of a whole Fathom, as they were found in the Sea, 
beſides ſuch a prodigious Number of the ſmaller 
ſort, that they render'd the Sea in a manner un- 
ſailable, whereby the Fiſh were ſuffocated, and the 
Waters boiled as if they were in a Kettle with Fire 
under it. 

There is likewiſe another Mountain upon the 
Iſland Sumatra, which ſmoaks and flames juſt like 
LEtna. | | 
The Earth in the Molucca Iſlands caſts out Fire 
in ſeveral Places, and frequently with a hideous 
Noiſe; eſpecially a Mountain in Ternate. 

In one of the Moorifh Iſlands, lying 60 Leagues 
diſtant from thoſe of the Molucca, there happen ve- 
ry often Earthquakes, with Eruptions of Fire and 
Aſhes ; and thoſe ſubterraneous Fires have fo 
great a Strength, that they caſt out glowing Stones, 

| which 
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which appear like whole Trees; and the Rocks 
themſelves are thereby burnt and conſum'd; whilſt 
the Mounrain, which repreſents a frightful Flame, 
roars with a terrible Noiſe, as if there were a 
continual Thunder, or Diſcharge of the greateſt 


Cannon. 

In Japan, and the Iſlands about it, there are ma- 
ny little, and one great burning Mountain. 

In Tandaja, one of the Philippine Iſlands, there 
are found many ſmall Fire-Mountains; and one in 
the Iſland Marindica, not far from them. 

The like are found in North America, in the Pro- 


vince of Nicaragua; as alſo in Peru, among thoſe 


Mountains that make the Ridge of the Cordillera, 
near the City of Arequipa, there flames a Mountain 
continually, which cauſes the Inhabitants to live in 
a perpetual Fear, leſt it ſnould burſt ſome time or 
other, and ſwallow up the Town. There is like- 
wiſe one near the Valley Mullahalo, which being 
open'd by Fire, did caſt out great Stones, and by 
the Cracks and Noiſe that it made, put even very 
diſtant People into a terrible Fright. ; 
There be alſo ſeveral burning Mountains in the 
Diſtrict that lies on the Eaſt Side of the River Je- 


niſcea, in the Country of the Tongeſi, ſome Weeks 


Journey from the River Oby, according to the Re- 


lations of the Muſcoviles; as alſo near another Wa- 


ter called Beſida. 
They who deſire to be farther inform'd of theſe 
and other Places of the World, where Fires have 
formerly appeared out of the Earth and Moun- 
tains, may conſult the Coſmographers and Geo- 
raphers; ſuch as Yarenius, &c. | 
That which is related in the Hiſtory of the Roy- 
al Academy of Sciences for the Year 1708 1s par- 
ticularly remarkable, namely, that near the Ifland 
Santorini, inthe Year 1707, there ſprung up a new 


Iſland from the Bottom of the Sea, in which, 
about 
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about the End of Auga/?, the ſubterraneous Fires, 
which ar firſt made a terrible Rumbling, burit out 
at laſt with ſuch violent Noiſes, as if {1x or ſeven 
Pieces of great Canon were diſcharged at the ſame 
time, and made continually new Rents and Open- 
ings, through which ſometimes a great Quantity 
of Aſhes, and ſometimes ſo vaſt a Number of 
glowing Stones, were caſt up into the Air, that 
| they made a little I ſland near that of Santorini, 

where they frequently fell down, making it appear 
as if it were all on Fire: Beſides that, there were 
| frequently ſeen huge pieces of burning Rocks toſſed 
into the Air like Bombs and Carcaſſes, with ſuch 
a Force, that they were carried ſeven Miles before 
they dropt into the Sea. The reſt of theſe terrible 
Circumſtances may be read in the above-mention'd 


Place. 
Src. XIX. Fire in the Air ; and an Experiment. 
Now if we paſs from the Fire of the Earth to 


that of the Air; muſt not even the moſt obſtinate 
Atheiſt acknowledge, that this Flement is likewiſe 


full thereof; in Cate he ever ſaw the ſame diſtur- 


bed and put into Combuſtion by Thunder and 
Lightning, and the dreadful Effects thereof? But 
ſuppoſing it to be in the midſt of fine and calm 
Weather, and a bright Sun-ſhine, yet even there 
could he not reflect, without trembling, upon the 
great Quantity of Fire wherewith he is ſurround- 
ed, eſpecially, if ever he had an Opportunity to ob- 
ſerve the Effects of great Burning- Glaſſes, which, 
(by only collecting the Beams of the Sun into a Place 
ſo much ſmaller, as the Focus is ſmaller than the 
Superficies of any ſuch Burning-Glaſs) can kindle 
a Fire of fo terrible a Heat, that in a few Minutes 
it will do that which our greateſt Fires are not 
able to do in Hours, Days, yea, Months and 
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what we have ſaid, and particularly of this, that 
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Years; of which more largely in another place. 
Bur to ſhew here, that the Air, even warmed with 
a Kitchen Fire, acquires a ſufficient Quantity of 
the Heat thereot to do harm, one need only take 
a poliſhed Silver or Pewter Spoon, and put the 
Cavity of it againſt the Fingers, and hold it faſt 
with the Thumb, in ſuch a manner that the Handle 
of it may ſtick out about half way above the Fore- 
finger. Now if you hold the back of your 
Hand, and the concave part of the Spoon againſt 
the Fire, fo that the Appearance, or Image of 
the Fire collected therein, throws a bright and 
enlighten'd Spot upon the F wy 1h you will 
find, that the Fire which is in the Air, being re- 
flected from the Cavity of the Spoon upon the 
Finger, will burn the ſame intolerably, even whilſt 
the Hand ſuffers no Inconveniency — the Fire 
itſelf, and the Air about it, and is only ſenſible of 
a moderate Heat. 

But to be entirely convinced of the great Quan- 
tity of Fire in the whole Univerſe; Let any Body 
view with Attention the Sun and the Stars, which 
do not only ſhew themſelves to us thro' Tele- 
ſcopes, but even to our naked Eye; and let him 
conſider, what a vaſt quantity of Light deſcends 
from them to us, which is cither plain Fire itſelf, 
or at leaſt brings along with it the moſt ſubtile 
Fire imaginable: And then ask ſuch a one, whe- 
ther he be not convinced of the Probability of 
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the Heavens likewiſe do contain Fires, the Num - 
ber of which exceeds all Conception. 
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SeCT. XX. Conviftions from the foregoing Olſer- 
Vations. 


Now to come to a Concluſion of all theſe Mat- 
ters, let a Man ſeriouſly conſider with himſelf all 
that has been juſt now related concerning the Fires 
in the Bowels of the Earth, or thoſe of the Air 
and Heavens, and let him tell us, ſince the Pro- 
perty of Fire is ſuch, that when once put into Mo- 
tion it will kindle every thing that is capable of 
being burnt or inflamed, and wholly deſtroy the 
ſame, whether it does not appear a greater Wonder 
to every one that argues rightly, that the Earth, 
with all about it, is ſtill ſubſiſting, than that it has 
not long ſince been entirely devoured and con- 
ſumed by ſo many Fires as are in and round about 
it. Certainly, if the Volcano's or burning Moun- 
tains, that are to be found in all Corners of the 
World, had a Communication with each other by 
ſubterraneous Rivers of Fire, (as many think may 
be proved by Hiſtory and Experiments, ) it is hard- 
ly conceivable that it could have continued in Be- 
ing to this very Day. 

And conſequently, that which the Chriſtians 
confeſs, and St. Peter maintains in his Second Epiſtle, 
ch. iii. v. 7, 10, 12. does not deſerve to be ſo much 
cavill'd at and derided, as is done by ſome Atheiſts, 
namely, That the Heavens and the Earth which are 
now, by the ſame Word are kept in ftore, reſerved un- 
to Fire againſt the Day of Judgment and Perdition of 
angodly Men. 
away with a great Noiſe, and the Elements ſhall melt 
with fervent Heat, the Earth alſo, and the Works 
that are therein, ſhall be burnt up. He repeats the 
ſame in the 12th Verſe: Looking for and haſting to 
the coming of the Day of God, wherein the Heavens be- 
ing on Fire ſhall be diſſolved, and the Elements ſhall 
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in the which the Heavens ſhall paſs | 


Stone, by putting a very ſmall quantity of Fire 
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melt with fervent Heat. Since Nature, and the 
dreadful Number of ſo many terrible Fires that are 
found almoſt every where, in the Heavens, in the 
Air, in the Body of the Earth, and almolt in every 
thing that it produces, (as has been ſhewn before,) 
ought to make every one believe, - that the De- 
ſtruction of all things by Fire has long been at the 
Door; and that it is a certain Miracle, that the 
World has not ſooner felt the Effects thereof. 


Sr cr. XXI. Convictions from reſtraining the Pover 


of Fire. 


B ux after all this, add yet ſomething more, by 
which a divine and over-ruling Power is as ſen- 
ſible, as if it were felt by the Hand: Can any one 
imagine, that it is by mere Chance, and without 
Wildom, that ſo terrible a Creature, which by 
one ſingle Spark can be put into Action, and into 
the moſt violent Motion, is bridled and curbed 
from doing Evil, and moreover compelled to be 
beneficial to Mankind in innumerable manners, 
and infinite Occaſions; and that there is no Di- 
rection neceſſary thereto, to prevent the fame from 
putting the whole Globe into a Conflagration, as 
it ſometimes does ſeveral Parts thereot? Can we 
here diſcover no Goodneſs nor Wiſdom of a great, 
mighty, and gracious Ruler, fince by his Power 
only this raging Matter is, as it were, irnpriſon'd 


in Pitch, Oil, Brimſtone, and whatever elſe is a 


proper Food for it; and that he does not ſuffer it 
to break out to the entire Deſtruction of all things? 
That beſides this, he does deliver to Mankind the 
Keys of theſe Priſons, which can at any time ſet 
free this tamed and chain'd Priſoner, and ſer it at 
full Liberty, only by rubbing one Piece of Wood 
againſt another, by ſtriking Steel upon a little 
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to other combuſtible Matters, and in ſhort, after 
infinite other ways, as often as the Service thereof 
is neceſſary? Again, if the bridling all this Fire is 
brought abour by Chance, how can any one re- 
main without a continual and deadly Fear, leſt by 
the ſame Chance, which is no more determined 
to one Object than to another, this impriſoned 
Fire might ſhake off its Fetters, and lo produce a 
moſt miſerable Deſtruction, in the moſt diſmal man- 
ner, of every thing that ſtands in its way ? 

Let now a Philoſopher who will not admit of 
this, in order to be convinced, ſtep once into a 
Magazine of Gun-powder,' where a great Quan- 
tity of that Matter is laid up: Now if Experience 
had not taught him before-hand, would he have 
eaſily believed, that in fuch a black and unſightly 
heap of Grains, ſuch an inconceivable and dreadtul 
Quantity of Fire were hid and lock'd up, in which 
he could neither diſcover Light, nor Warnith, nor 
any fort of Motion? and yer, hy the fall of a little 
Spark of Fire into this fceming unapt Matter, it 
would be in an inſtant of Lime turned into a con- 
ſuming and deſtroying Flame, the Violence of 
which would rend the Earth, and cauſe even re- 
mote Houſes and Walls to fly up in the Air, and 
fall down in Heaps of Rubbiſh; inſomuch that 
the ſtrongeſt Towers, nor even Rocks themſelves, 
how ſolid ſoever, would be able to reſiſt the Force 
thereof. | 

And to the end thar our Philoſopher may not 
Hatter himſelf with this poor evaſive Comfort, 
that there are but few Magazines of ſuch deſtroy- 
ing Matter, and that but tew People have occa- 
ſion to come in the way of em, let him conſult the 
modern Writers of Natural Hiftory ; or let him 
only conſider with Attention the Experiments and 
Relations of che preſent and paſt Years; and then 
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the vaſt quantity of Thunder and Lightning, and 
the frightful Eruptions and dreadful Havock made 
by ſo many Earthquakes and burning Mountains, 
and he will undeniably be convinc'd, that it is not 
only in the Magazines or Mills of Powder, that 
he is to apprehend the Effects of Brimſtone and 
Salt- petre, which are the Ingredients of Gun- pow- 
der; but that likewiſe the Air and the Earth, if 
they be not full of a natural Gun- powder (as ſome 
Philoſophers, and not without Reaſon, have 
thought, ) are at leaſt endowed with ſo violent and 
dreadful a Fire, that the Effects of it does not only 
equal thoſe of Powder itſelf, but in innumerable 
Caſes does incomparably exceed it; although it 
ſo often appears entirely inactive. 


SET. XXII. After what manner the Fire of tit 
Air and Fleavens is preſerved. 


N ow if that Fire which is impriſon'dupon the 
Earth in ſo many Places, and in ſuch various Bo- 
dies, and hinder'd from breaking out for the De- 
ſtruction of all things, docs diſcover a great and 
mighty Preſerver; ſo that even an Atheiſt cannot 
or dare not promiſe himſelf one Hour's Security, 
if it were not an all- protecting Providence, but 
only unknown Laws of Nature, or mere Chance, 
operating indifferently this or that way that in- 
terven'd: How much more then is a Wonder- 
working and an adorable Power viſible from 
hence, that ſuch an inconceivable quantity of Fire 
can be kept up in the Air round about us, with- 
our putting every thing into a Conflagration? And 
not to ſpeak of Lightning again, is it not demon- 
ſtrable by the modern Burning- Glaſſes, that Light 
itſelf, as it is derived to us from the Sun, being 2 
little more cloſely compreſſed or collected, would 


be capable of converting the whole Globe (nothing 
ex- 
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excepted) into a glowing Ocean, much more dread- 
ful than that which is ſeen in the Glaſs-Houles, or 
in the Metal Smelting-Houſes. 

Now firſt ask thoſe People that cannot diſco- 
ver in all this a Divine Direction, to what Cauſe 
'tis owing that the Globe of the Earth 1s placed 
and ſtill continued at juſt ſuch a Diſtance from the 
Sun, ſo that the Fire thereof can only warm, en- 
lighten, and fertilize the ſame? And how it hap- 
pens, that it is not removed to ſo great a Diſtance, 
as to be render'd entirely barren by Cold, or brought 
ſo near to the Sun, as to be burnt up and turned 
into a glowing Heat thereby; ſince it is plain 
enough, that nearer the Sun the Light is more 
cloſely compreſſed in the ſame Space, and conſe- 
quently has much greater Force in burning? And 
whether it be conceivable, that among ſo many 
Millions of Places that might have been poſſeſs'd 
either by the Earth or by the Sun, in the vaſt Space 
of the Univerſe, there is juſt one ſingle Point cho- 
ſen, where only it is wad advantageous to this our 
Globe, without any End or Deſign? 

Secondly, Since, if the Light came down to our 
Globe fo cloſely compreſſed as it is near the Sun, 
the Earth would undergo a much ſtronger and 
more violent Heat than what we obferve in the 
Focus of great Burning-Glaſſes, wherein, in the 
Space of a Minure, all kind of Metals fall down in 
glowing Drops; let theſe Philoſophers tell us, whe- 
ther any more proper Means could have been 
imagined by them or others, to ſecure the Earth 
from ſodreadful a Heat, than to bind the Light to 
ſuch Laws, by which every thing that proceeds 
from one Point, is diflipated and ſcatter'd; inſo- 
much that the Right Lines which it deſcribes by 
its Beams, the farther they low from their Source, 
the more diſtant they become continually from 
each other. This Diſſipation or Scattering of 
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Light, the Mathematicians expreſs by the Term of 
Diverging;z and they prove the ſame by numerous 
Experiments, by which, beſides that, as we have 
{1d above, the Earth is preſerved from the moſt 
dreadful Conflagration, this great and unyaly- 
able Conveniency is conveyed to Men, that all 
things, and one and the ſame Point of many, may 
be ſeen at the fame time on all Sides. Of all 
this, thoſe who have no Skill ar all in Opticks, 
may for greater Clearneſs conſult what has been 
ſaid in Contemplation XII. 


SECT. XXIII. Convictions from thence. 


AND can theſe unhappy Men ſtill fancy that 
there is neither Wiſdom nor Power in all this? to 
wit, that all the Rays of Light which are deri- 
ved down to us from ſo immenſe a great and fiery 
Ball, (as we may ſuppoſe the Sun to be in all ap- 
pearance,) do ſufficiently diverge, or are ſcatter'd 
abroad, before they reach this Earth; and that 
it is without any Deſign, and only by meer Chance, 
that ſo active and violent Matter as are the Parti- 
cles of Fire, which if preſſed together, or united 
in a Point, would, as in a Furnace, turn all things 
into aglowing Sea; and notwithſtanding its being 
continually protruded with fo ſwift and terriblea 
Motion, is yet fo ſtrictly bound and confined by 
theſe Laws of Divergency, and continues fo, that it 
has never departed from them in ſo many thou- 
ſand Years following; and that all Men whatever 
can enjoy nothing but the greateſt Benefit there- 
from, altho' its dreadful Motion produces other- 
wiſe nothing but general Deſtruction. 
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SET. XXIV. All the Water in the World not 
ſuſſuctent 10 extinguiſh this Fire 5 ſhewn by ſeveral 
Experiments. 


THERE remains ſtill to remove one Subter- 
fuge, which ſeems ſtill of uſe to thoſe that deny 
a Divine Providence; namely, that how plenti- 
ful and how terrible ſoever the Fire may be which 
is found in and about the Earth, there is yet a 
ſufficient Quantity of Water to preſerve the ſame 
from being burnt fo that upon this occaſion, it 
does not ſeem neceſſary to aſcribe {uch a Preſer- 
vation to a particular Favour and Foreſight of 
_ Gop. 

I ſhall not object to this, that there are even 
ſuch Bodies containing ſuch Fire-Particles within 
them, that can only be put into Action by Water; 
of which a Lime-Kiln and Mill, not many Years 
ſince, has been a ſad Example, which by the 
breaking of a Sea-Dyke, and overflowing of the 
Water till it reach'd the Lime, was entirely burnt 
down : Beſides many other Inſtances that may be 
brought from Chymiſtry, to prove, that a cold 
Matter infuſed in Water will become intolerably 
hot, and ſometimes break out into a clear Flame: 
Thus Oil of Vitriol, upon putting cold Water to 
it, will make the Glaſs in which they are mingled 
ſo hot, that one ſhall not be able to hold it in ones 
Hand; the ſame will likewiſe happen, by pouring 
cold Water upon that which remains from the 
Sublimation of the Lapis Hæmmatites, and Hal Ar- 
moniac, and in many other Caſes. ä 

But it is an Experiment known to the greateſt 

Enquirers into Nature of this Age, that Sul- 
phur, mixed with Filings of Iron, and kneaded 
to a Dough, by the Addition of. cold Water, will 
in a tew Hours time become warm, and ar laſt be 

| Mn ict 
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ſet on Fire; touching which, the Phyſicks of Mr. 
Hartſoeker, the Optics of Sir Iſaac Newton, as alſo 
the Regiſters of the Royal Academy of France, may 
be conſulted. 

Now, whether this be one of the Cauſes of the 
ſubterraneous Fires, Earthquakes, and the like 


| Motions, we ſhall not here nicely enquire into; 


but at leaſt it is unqueſtionably true, that there are 
Matters of ſuch a Nature in the Earth, which, 
far from being ſecured from burning by W ater, are 
kindled thereby, and compleatly ſet on Fire. 

And to ſhew farther, that there are alſo certain 
Matters which are capable of burning in Water 
itſelf with great Violence, without being able to 


be extinguiſhed any wiſe thereby, we need only 


caſt our Eyes upon that ſort of Fire-W orks, which 
firſt performing their Operation under, and then 
above the Water, do thereby repreſent an unex- 
tinguiſhable Fire. 'To this purpoſe I find this 
little Experiment in my Notes of the 29th of Od. 
16957. We took a little Cartouch or Caſe, of that 
kind which they uſe in making little Serpents or 
Squibs in common Fire-Works, and filling the 
ſame with Duſt of Gun-powder, without addin 

to it the Cracker or Bounce with grained Powder, 


we tied it to a little Stone; then it being kindled, 


and dropt into a Glaſs filled with Water, we ob- 
ſerv'd it to burn under the Water, and in the dark 
of the Evening to give a great Light. 

Nou, ſince there is in the World much Brim- 
ſtone and Salt-petre, (of which Gun-powder does 
partly conſiſt,) when they have once taken Fire, 
they cannot eaſily be extinguiſh'd by Water, which 
does ſufficiently appear from what has been juſt 
dow ſaid; as it does likewiſe from the frightful 
Eruptions of the ſubterraneous Fires, which have 
ottentime burſt out from the bottom of deep Seas; 


of which we have given an Inſtance before, in 15 
| | Caſe 
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Caſe that happen'd not long fince, of the new- 
made Iſland near that of Santorini. 


SECT. XXV. Some Experiments about the 
Phoſphorus. 


Bes1DEs the foregoing Experiments, the reſt- 
leſs Curioſity of Chymiſts enquiring into the Na- 
ture of all things, has ſome few Years ſince re- 
vealed to the World a ſort of Collection of Fire, 
(of which we have already made ſome mention 
above,) called the Phoſphorus, which ſeems to be 
before ſcatter'd in the Air, and oftentimes in 
Water itſelf, and being prepared, by the Acceſſion 
of any Hear, may bereduced into a perfect Flame : 
Among ſeveral Experiments which we have made 
about this Phoſphorus, I find the following upon 
my Notes: 


T. That it has been often found, that a certain 
Degree of Warmth was neceſſary to make the Pho/- 


phorus yield a Light or burn. 


For in the Winter, or January 1696, a little bit 
of it upon a Paper lying upon the fide of the Glaſs 
Receiver of the Air-Pump, in a Place that was 
not warm, was obſerv'd to give no Light; but on 
the contrary, ſome of it being put upon the Hand, 
it preſently ſhined and flamed, but without doing 
any Hurt. The ſame being repeated ſeveral 
times, always produced the like Effect. But be- 
ing put into a little Bottle that was made ſome- 
what warm, it did not only burn, but remained 
burning, tho' the Air was quite pump'd out of 
the Recipient into which it was put, and alſo af- 
terward, when the Air was let in again: So that 
it appeared from thence, that this Fire, different 


from many others, would equally burn with or 
without Air, W 


We 
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We likewiſe ſaw, that the ſame Phoſphorus be- 
ing put updn the Duſt of Gun-powder, and held in 
a Paper at ſuch a Diſtance from the Fire, as a Man 
may hold his Hand without U neafinets, both of em 
preſently took Fire: The ſame happens, whether 
you ule the Duſt of Gun-powder, or the round 
Grains of it with the Phoſphorus. From whence 
the foregoing Aſſertion, viz. that Warmth was 
neceſſary, does likewiſe ſeem to be proved. As 
likewiſe from hence, that upon rubbing the PH 
phorus upon brown Paper, and warming the ſame, 
it will burſt out in a perfect Flame. 


IT. Inanother Experiment, we took ſome of the 
fineſt Parts or Duſt of the Phoſphorus, (which in 
the Uiſtilling are drawn over together with the 
rounder and larger Picces,). and put it into a little 
Veſſel, with Water upon the Fire; where afterit 
had boiled, we perccived, that in the empty Part 
of that Veſſel, there appeared a great Light at 
the top of the Water, and ſome little Pieces, as 
if they were burning, floated upon it. 

From hence it is plain, that theſe Fire-Par- 
ticles, with the requiſite Degree of Heat, will 
likewiſe burn in Water; and that Fire can allo 
paſs through Water, and produce a Flame upon 
it, without being extinguiſhed therewith : Ir 
can't be objected, that there are not ſufficient 
Pores or Paſſages in the Water for ir, ſince in 
the foregoing Experiment, Sect. XXIII. when 
the Gun-powder burnt in the Water, a thick 
Smoak aſcended, as paſſed thro' the whole Depth 
of the Water. 
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III. We put the Water in which the ſaid Duſt 
of the Phoſphorus was boil'd, into the Recipient of 
the Air-Pump, and obſerv'd that ſome of the ſmall 
luminous Particles preſerved their Light till the 

Ro - Glaſs 
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Glaſs was almoſt evacuated of Air; we likewiſe 
ſaw, that every time that the Air was pumped 
out of the Recipient, a great Light riſe out of 
the Bottle that held the ſaid boil'd Matter: From 
whence, as well as from other Experiments, it 
ſeemed to follow, that the Fire of the Phoſphorus 
had an Elaſtick Power, which exerted itſelf when 
the Preſſure of the Air was leſſened. 


IV. The ſaid Water being afterwards cold, and 
having ſtood about an Hour in the open Air, it 
was obſerv'd, that whilſt it was unmoved it yield- 
ed no Light at all, nor could any Part of it be 
ſeen in the Dark, but being ſhaken, it fired (as we 
ſpeak upon this Occaſion, ) or flaſhed after the man- 
ner as Sea- Water does in Summer: And we found 
alſo about a Week after, that the ſaid Water, upon 
ſhaking the Glaſs in the dark, did ſtill give Light 
like the Water of our Ditches in a hot Summer, 
notwithſtanding that the Glaſs remained always 
unſtopp'd and open. Yea, it may be inferr'd from 
hence, that Fire does likewiſe cleave to Water. 
And if the Light of the Sea, and ſome of our In- 
land Salt- Waters, proceeds from this Cauſe, that 
ſuch a Subſtance cleaves or joins itſelf to them, 
one may likewife conclude from thence, that (how 
ſtrange ſoever it may appear, ) Fire does alſo 
mingle itſelf with Water in a great Quantity, 
without being extinguiſhed by it, if there be but 
the leaſt Degree of Warmth therein. 


V. Imuſt add hereto, that this Phoſphorus, with 
which all theſe Experiments were made, had lain 
at that time four or five Years under Water, and 
had been kepr in the ſame; ſo that even Water be- 
ing cold, ſeems to be capable of ſerving for a pro- 
per Place to keep Fire in, and from whence the 
lame Fire, remaining unextinguiſh'd, may upon all 


Occaſions be produced, VI. Now 
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VI. Now whether we may from hence form 
an Hypotheſis, that this ignite Matter owes its 
Birth cither to the Air, or to the Rays of the Sun 
that are therein, ſince the Urine of Animals can 
produce no ſuch Phoſphorus, without having been 
a long time expoſed to the open Air and Light of 
the Sun, and likewiſe thoroughly fermented and pu- 
trified; as alſo, whether the Cauſe why this Fire 
cleaves to the fermenting Urine, be on account of 
its Saltneſs, foraſmuch as in other Waters alſo, 
which are falt or brackiſh, ſuch Fire or Flame is 
commonly obſerved, we are not yet ripe enough 
in phyſical Knowledge te determine any thing about 
it here: This is certain, that when the Air and 
Light have acted a long time upon any ſuch Matter, 
many Phoſphorus's will proceed from thence; and 
that there is a very great quantity of Fire ſcatter d 
in the Air, which exerts itſelf in ſome manner in all 
Meteors, but in Lightning particularly after a dread- 
ful manner. Now Lightning, quite contrary to 
the Nature of other Fires, ſeems to want nothing 
but the Heat of the Sun to kindle it; and accord- 
ingly it is obſerved to be moſt frequent in hot 
Countries, and with us in warm Weather. This 
likewiſe ſeems to be one of the particular Properties 
of the Fire which is found in the Phoſphorus, that an 
almoſt common Warmth, yea, ſuch a one as is hard- 
ly able to kindle a Fire or Gun- powder, will yet ſet 
the ſame a burning: And when it burns, we ſee, 
that like Lightning it breaks out ſometimes with 
ſeveral Repetitions of new Flames, as I find in my 
Notes, that when I held a Phoſphorus in a little 
Bottle exactly over a burning Candle. | 

I don't know whether others can ſhew ſuch 2 
Fire, even alſo a liquid Matter, that can be pre- 
ſently ſet on burning ſo eaſily as this Phoſphorus, 
only by the Heat of one of our Summer lags! but 

| 5 . never 
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I never ſaw any kind thereof, beſides this ignite 
Matter, that appear'd to me in its manner of In- 
flammation ſo analogous to that of Lightning : For 
as for all other Ways that are made uſe of by the 
Philoſophers, toſhew how Lightning is kindled in 
the Air, there ſeems to be either a real burning Fire, 
or ſome other Matters ſuppos'd, which many will 
not allow to have place in the Air. 


SECT. XXVI. A Fluid Phoſphorus. 


W = find this Phoſphorus uſeful for diſcovering 
Properties of Fire in many other Caſes; and amon 
others, it ſeems to ſerve for a Proof and Confir- 
mation of what has been ſaid above, $. VI, c. 
namely, that Fire is a particular fluid Matter 
foraſmuch as this compreſſed Fire in the Phoſpho- 
rus will ſuffer itſelf to be diſſolved in Oil of 
Cloves, and ſome other Oils, and communicate 
to the ſame ſome ignite Particles; fo that if you 
let a little Piece thereof lie any time in the ſaid 
Oil, it will acquire a Faculty of ſhining, and re- 
preſent a liquid Phoſphorus: At the ſame time 
however, refuſing to be diſſolv'd, and to mix itſelf 
with many other Oils and Liquors. This likewiſe 
does in ſome manner ſeem to ſhew that Fire, at 
leaſt that which is in the Phoſphorus, does conſiſt 
of a particular determinate Matter. 


Se cT. XXVII. Preparation of the Phoſphorus. 


I was not here minded to deſcribe Chymical 
Proceſſes in all their Circumſtances; bur to the 
end that every one may be afſur'd of the Truth 
of what we have here ſaid, and have an Opportu- 
nity of enquiring farther into the Properties of Fire 
by the means of this ignite Matter, I ſhall here 
add a Method of making the ſame more conve- 


I | nient 
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nient than thoſe which many Chymiſts have left 
behind in their Writings, becauſe it does not ſtand 
in need of the ſo troubleſome way of evaporating 
the Urine. That which I find in my Chymical 
Obſervations about it, is as follows : 

I took the Dregs or Setthngs of Urine, that had 
ſtood a long time in a Tub in an Hoſpital, and had 
thereby acquired the 'Thickneſs of Soap; I put 
ſome Rain- Water to it, ſtirring it about, in order 
to incorporate them together as much as was 
poſſible, and by pouring off the uppermoſt and 
thinneſt Parts of it, I ſeparated the other Impu- 
rities from it. Then I let it ſtand in the faid 
Water ſo long, till the Matter that was in it 
did all entirely ſubſide; from which afterwards, 
by the Repetition of freſh Water, all the Salts 
were ſeparated. This the Chymiſts call Edulco- 
rating, that is to ſay, making ſweet of freſh. This 
ſubſided Matter being dried in a hot Iron Pot, was 
put into two little Retorts, and placed after ſuch 
a manner in the ſmalleſt reverberating Furnace, 
that that which we had a mind ſhould come over 
by Diſtillation might not riſe too high. Then 
next Morning, at half an Hour after Six, I put Fire 
under it, but join'd no Recipient to it; and about 
half an Hour after Eight, a yellowiſh Matter began 
to come over, which dropt into two little Glaſſes 
ſet under it, and would make an Ebullition with 
Aqua fortis. At One o' Clock of the ſame Day, 
when the Fume and yellow Drops ceaſed to come 
out of the Retorts, there were two little Veſſels, the 
Mouths of which being prepared before for that 
purpoſe, faſten d on with Luting; being firſt filbd 
with Water in ſuch a manner, that the Orifices 
of the Retorts might be juſt above the Water; 
and we preſently obſerved ſomething like Light- 
ning in the faid Veſſels. At Threea Clock the Air 
which was in thoſe Veſſels over the Water, was 

glowing 
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glowing and red, and Phoſphorus lay at the Bot- 
tom of the ſaid Water; the. Furnace itſelf was 
made narrower than it ſhould: be for other Oc- 
caſions, but the Fire-place had its entire Magui- 
tude, to the end that it might afford as ſtrong a 
Heat as poſſible; and to prevent the Diminution 
of it by the frequent Addition of freſh Turf, it 
continually was ſupplied at laſt with thoſe burnt 


ones that are uſed to be kept in the extinguiſning 
Pots. | 


SECT. XXVII. Convi@ions from the foregoing 
Obſervations. 


Bur to return to the Buſineſs : Since we ſee 
in this Phoſphorus ſuch a Fire, which upon the 
Acceſhon of any Warmth cannot only not be ex- 
tinguiſned by Water, but may be kindled and burn 
therein; ſince likewiſe we ee ſoinething of the 
ſame Nature to happen in Lightning, which, al- 
tho' ſurrounded by ſo many thick watry Clouds, 
yet is not hinder'd from being kindled in the 
midſt of em, and from ſetting on fire every thing 
about it: Since we ſee farther, that this Fire of 
the Air mirigles itlelf with ſalt Waters, and in 
the Summer-time cauſes them to flaſh and ſhine z 
and beſides, makes Gun-powder and Salt-petre, 
when ſet on fire, to burn in Water juft as they 
would do out of it: to ſay nothing of the ſubter- 

raneous Fires that rage ſo terribly, tho' they lie 
under the deepeſt Sea: I ſay, if an Atheiſt would 
conſider all theſe things, is it poſſible for him to 
acquieſce in ſo poor an Evaſion as this, That rhe 
Water when once it is put into a general Opera- 
tion, can ſecure him either from the ethereal or 
ſubterranevus Fires. 2 = 
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CONTEMPLATION XXI. 


Of Beaſts, Fowls, and Fiſhes. 


Srcrt. I. Trapſition to the Beaſts. 


AVING already contemplated Mankind 
under ſo many Circumſtances, namely, with 
reſpect to the Air in which we breathe; with re- 
ſpect to Water that ſerves us for Drink; with re- 
ſpect to the Earth that yields us both Food and 
Dwelling; and laſtly, with reſpect to Fire, where- 
by ſuch great things are brought about, it hardl 
ſeems credible, that any one can reflect upon all 


the foregoing Particulars with due Attention, 


without being convinced of the Exiſtence of a 
wiſe, powerful and gracious Gop. And in caſe 
all this be not ſufficient to diſengage him from his 
deplorable Scepticiſm, let him proceed farther on 
with us, and filently and ſeriouſly contemplate 
the Beaſts that inhabit the Earth, the Birds of rhe 
Air, and the Fiſhes of the Waters, and perhaps 
the Creator of all thoſe Beings may vouchſafe to 
bring the Proof of his adorable Perfections, that 


ſhine forth therein, powerfully home to his Heart 


and Underſtanding. $7706 Y 
Me have already treated concerning Men, and 

the wonderful Structure of their Bodies (which 
otherwiſe ought to have had the firſt Rank here) 
for which reaſon we ſhall not enter farther into 
that-Matter now; we ſhall likewiſe paſs by every 


thing 
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thing in Beaſts that have any Analogy or Likeneſs 
with Men, ſuch as the Structure of their Bowels, 
Muſcles, Circulation of the Blood, c. So that 
after one or two general Remarks, we ſhall only 
here propoſe ſome Particulars of Birds, Fiſhes, 

and other kinds of Animals; leaving the farther 
Enquiry, wherewith many large Volts have 
been filled, to the Study of thoſe that examine 
them with a Deſign of learning to know Gop 
from thence. 5 


SE Cr. II, and III. Concerning Tame and Wild 
Beaſts, and the Text in Geneſis, chap. ix. 2. 
relating to the ſame. 


To come then properly to the Matter: We are 
wont to diſtinguiſn the Beaſts into Tame and Wild. 
Can then any body imagine that he is able to 
prove, that it is owing to Chance, or to any 
Cauſes neceſſarily reſulting from the Structure of 
Animals, that the Tame Beaſts, which are fo uſe- 
ful and ſerviceable to Mankind, either for cloath- 
ing or feeding them, or for other Purpoſes, ſuch 
as Kine, Sheep, Horſes, and the reſt, ſeem dif- 
poſed by Nature to be domeſtick Animals, and 
to live among us: Whereas the Wild, ſuch as 
Lions, Bears, Tygers, Wolves, Serpents, and the 
like, delight to dwell in Woods and ſolitary De- 
farts, and of their own accord ſeem to avoid the 
Company of Men? Now if this were quite the 
Reverſe, and the deyouring and poiſonous Crea- 
| tures ſhould keep together in Flocks, and exert 
their Violence againſt Mankind, how much Pains 
and Trouble would it require in many Places to 
defend ourſelves againſt their Aſſaults. 

We ought therefore to conſider with no leſs 
Amazement than Attention, that Text in Geneſis, 
Chap. ix. 2. where Gon ſays to Noah and his 
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Sons, The fear of you and the dread of you ſhall be 
upon every Beaſt of the Earth, and upon every Fowl 
of the Air, upon all that moveth upon the Earth, 
and upon all the Fiſhes of the Sea; into your hand 
are they delivered. And to obſerve how many 
thouſands of Years this Word has continued true. 
Could a Man that had ſeen an Elephant, a Bull, 
or a wild Horſe provok'd, enraged, and then let 
out to do what Miſchief he would (and who did 
not know after what manner People uſed to tame 
theſe furious Animals, and many others, and ren- 
der them ſerviceable) ever believe the ſame with- 
out looking upon the above-quoted Text as a 
wonderful Prophecy? And not to mention Birds 
and Fiſhes (withour even excepting the greateſt 
W hales) in which the ſame is very plain and ma- 
nifeſt, it is well known, from a multitude of Ex- 
amples, that this has place in the moſt devouring 
and pernicious Creatures: For not to repeat what 
we have already ſaid, that of their own Nature 
they chuſe to live in Wilderneſſes and uninhabited 
Countries, we may meet with a very remarkable 
Evidence thereof in the Ephemer. German. ↄth and 
10th Year, p.453. namely, that a Lion will never 
aſſault a Man, riet compell'd thereto by Hunger, 
Self defence, or the Diſcharge of a Gun againſt 
him; and in relation to Tygers, we read the fol- 
lowing Paſſage: They are afraid of white and na- 
ted Men, lite (which is very remarkable) al wid 


Beaſts of Aſia and Africa, and avoid them as it were | 


With a kind of Reverence; and it is without Example 
tbat they attacked any ſuch. After having underſtood 
all this, let an Infidel himſelf tell us, whether Moſes, 
whom he muſt account a great Politician, would not 
have acted againſt common Prudence, when he pre- 


tended that thoſe Words, which at that time when 


they were ſpoken were ſo little probable, proceeded 
a1; 28 ad | | from 
* 
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from Gop, whom he ſerved, and whom he de- 
fired that Yael ſhould likewile ſerve. | 


SecT. IV. The Structure of Beaſts in general, 
and Convittions from thence. 


To come now to ſome Particulars: If we 
ſhould contemplate all Beafts, Great and Small, 
Wild and Tame, and at the ſame time ſuppoſe 
that there was but one of each Kind in the World; 
then, ſhould any one view with a Microſcope the 
Structure of the leaſt, even of the molt contempti- 
ble Fly, or ſmalleſt Mite in a Cheele, could he 
forbear acknowledging each of them to be a Mi- 
racle of Nature, and not be ſufficiently convin- 
ced, that He who had formed all the Members 
of them, ſo uſeful with reſpect to each other, 
muſt have been very wiſe; and that in providing 
them with a Mouth, Feer, and other Parts, he 
did it with a Deſign that they ſhould eat and walk, 
and diſcharge other neceſſary Functions there- 
with! 

It is wonderful again, that theſe unhappy Phi- 
loſophers, ſeeing an artificial Mouſe or Fly, by 
the help of Springs and W heels, like a Watch, 
enabled to perform ſome of the moſt common and 
rudeſt Motions of thoſe Creatures, think they 
can never ſufficiently commend the Skill and 
Contrivance of the Maker: And yet when we ſee 
the Original, the living Creatures themſelves, in 
which they are forced to confeſs there is infinite- 
ly more Skill and Judgment to be found, do yet 
maintain, that He that formed them was endow- 
ed neither with Wiſdom nor Underſtanding. 
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Bur now ſuppoſe one ſhould ſhew them of 
each Species of Beaſts, not one only, as above, 


but two, Male and Female, both endowed with 


Parts of Generation relative to each other, and 
enabled thereby to propagate their Kind: Let the 
moſt preſumptuous and conceited Atheiſt, though 
never ſo well verſed in Mathematicks or Mecha- 
nicks, propoſe to himſelf the following Problem, 
namely, To make two Animals of the ſame Species, 
which beſides all other Faculties of Eating, Drink- 
ing, Running, Flying, and the like, have likewiſe 
that wonderful Property of jointly producing other 
Creatures of their own Kind, and ſo to continue their 
Poſterity after their own Kind. And let him an- 
ſwer us, whether he could be able to do this with 
all his Wiſdom; and if not, whether he muſt not 
eſteem him that can do it, as much waiter than 
himſelf, and all other Men together. 

This being done, let him with us contemplate 
not one, nor two, but thouſands of ſuch Crea- 
tures in the World; and then conſider with him- 
ſelf, whether a pious Enquirer is ſo much in the 
wrong, when he acknowledges the adorable Glo- 
ry of the Great Creator in all theſe things; who, 
to the end that every reaſonable Being, that ſees 
theſe his Wonders, even in ſuch ſmall Creatures, 
may be thereby convinced of his Power, of his 


Wiſdom, and of his Bountifulneſs, which he ex- 


tends to the moſt contemptible Animals. _ 
If this be not true, how comes it to paſs that 
in each of the two Sexes, the reſpective Parts for 
Procreation are ſo accurately adapted, that among 
ſo many Millions, there is hardly one only to be 
found, that is not, or will not, be rightly form'd for 
propagating his Kind. And if this were not the De- 


ſign 
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ſign and Purpoſe of the Creator, what Reaſon 
can be alledged, that all kind of Creatures living, 
both upon the Earth, in the Air and Water, (how 
different ſoever in Nature, Figure, and Size they 
may be) are hurried with ſo ſtrong an Inclinati- 
on, yea, even with Rage and Madneſs, to pro- 
pagate their Species? Inſomuch, that one cannot 
contemplate the ſame without Terror many times 


in thoſe Creatures that are ſtrong enough to do 
miſchief. 


SECT. VI. Generation performed after various 
Manners, 


THe rather (whereby all Evaſions are cut off) 
ſince the wiſe Creator of all things living has cau- 
ſed this Propagation of the Species to be perform- 
ed after ſo many and various Ways, that whoever 
is endowed with any Reaſon or Equity, muſt be 
convinced, that all this proves in the cleareſt man- 
ner, the Work of a free and wiſe Divine Pleaſure, 
but by no means of a natural Neceſſity, operating 
always after the ſame manner. 

Thus we ſee, that Men, Kine, Sheep, and 
- numberleſs other Creatures, are received and form- 
ed in their Mothers Body. 

That moſt Birds are indeed received in their 
Mothers Body, but are formed in an Egg out of 
the ſame. | 

That many Fiſhes (as the Experience of Fiſhers 
and other Enquirery inform us) are not only ſhaped, 
but likewiſe received out of their Mothers Pods 
foraſmuch as the Female or Spawn Fiſhes dit- 
charging their Spawn in convenient Places in the 
Water, the Males reſort thither, and impregnate 
the ſame; whereby the little Eggs in the Spawn 
are fœcundated, and Fiſhes of the ſame Kind are 
produced from thence. 
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The Firſt is performed entirely in an Animal 


and liquid Warmth. 

The Second, ſo far as it relates to the Reception, 
is after the ſame manner; but the Formation is in 
a dry and different Warmth: So that in ſome 
Countries many Chickens are hatched from Eggs, 
in Ovens made expreſsly for that 11 not to 
take notice that Women likewiſe have hatched 
Chickens from Eggs by the Warmth of their Bo- 
ſoms. 

The Third, concerning Fiſhes, happens both ways 
in cold Water, without any remarkable Warmth. 

And beſides this, to ſhew that the Great Ruler 
of all things will not ſuffer himſelf ro be bound 
by any Neceſſity or Fatality, we may ſee other 
Fiſhes to be conceived likewiſe in their Mothers 
Body, ſuch as Carps, the Spawning-time of which 
is well known to the Fiſhers that teſtify the ſame. 

But beſides theſe, there are other Fiſhes likewiſe 
formed in their Mothers Body, ſuch as Z/hales, in 
which People have oftentimes found living young 


ones of the {ame Species. 


9:3 CTY, Animals of both Sexes, 


Bur farther to prove this laſt, and the unlimi- 
ted Will of the Great Creator of all things in the 
Execution of his own wiſe Purpoſes, could it be 


believed that there is a Species of Creatures, which 


are at the ſame time both Male and Female, and 
which do copulate with each other after both 


ways? They that deſire to be ſatisfied therein, 


may conſult the Hiſtory of the French Academy for 
the Year 1699, p. 46, 47, Fc. where Mr. Poupart 
affirms, that he had obſerved it in Worms that 
are in the Farth, which would get into a proper 
Hole for that purpoſe by two and two, after ſuch 


manner, that they can ſtretch themſelves ſtrait out 


by 


The Religious Philoſopher. 647 


by each other, placing the Head of one by the 
Tail of the other; after which manner they co- 
pulate, and have been ſo found in Spring in warm 
and moiſt Weather. This has cauſed Mr. Homberg 
to doubt, whether this Kind of Worms might 
not impregnate themſelves, ſince they can conye- 
niently bend their Bodies, and become Males at 
one end, and Females at the other; into which 
we ſhall not farther enquire. Mr. Poupart does 
likewiſe give us there a rough Enumeration of the 
Creatures, in which he ſays, he is ſure that this 
Particular has Place; and beſides theſe Earth- 
Worms, there is mention made of another Kind 
with round Tails, which are found inthe Inteſtines 
of Men; ſo likewiſe ſuch as are found in Horſes, 
the Snails of the Earth, and of freſh Waters, to- 
gerher with many other Kinds, and all Leeches 
and Blood-Suckers. 

This Obſervation is likewiſe confirmed in the 
ſaid Hiſtory, for the Year 1708, with many Cir- 
cumſtances about Snails, by Mr. du Ferney; as 
alſo by Dr. Lifter in his Anatomical Evercitations, 
as they are mention'd in the 4#. Lipſ. 1695, 
p. 318. and Mr. Blancart, in the Theatre of Rup- 
en, relates the Obſervations of Swammerdam con- 
cerning the Coition of the Horn-Snails, who have 
in their Neck both the Parts of Generation b 

each other, and are wont to brandiſh the Male 
Virga ſeveral times, till it can meet with the Fe- 
male Part of the other; on both ſides the Tab. XVI. 
Fig. 4. will ſhew this without farther Explanation. 


 Secr. VIII. Convictions from the foregoing Ol- 
| ſervations. 


I Hors there will be no occaſion here of uſing 
many Arguments to convince a Sceptick, that one 
who acknowledges a Gon, will not ——— 4 
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abſurdly, when he ſees that one and the ſame End 
of Generation is performed after ſo many different 
ways (each vf which is the Reſult of wonderful 
Wiſdom) that this whole Work is to be aſcribed 
to mere Chance, by reaſon of the Skill and Con- 
trivance appearing therein; nor yet to a blind and 
ignorant neceſſary Cauſc, on account of the Di- 
verſity and Variety whereby the ſame End is ſo 
wiſely purſued: But much rather attribute it en- 


tirely to Gop, who being neither limited by 


Laws, by Methods, nor by Inſtruments, in re- 
vealing his Wonders to Mankind, does make every 


thing according to his own good Pleaſure, and the 
Counſel of his Will. 


Secr. IX. Young ones produced upon the Back of 
21 a Pipal. „ 


Now, after how many different Manners, be- 
ſides thoſe already mention'd, the Production of 
N Creatures into the World is performed, 
may be ſeen in thoſe Treatiſes that have expreſsly 
handled this Matter: And that we may be once 
again convinced, that this is only to be aſcribed 
to a ſupreme Will, directing all things according 


to its determinate Purpoſes, and which is bound 


by no particular Rules, we may contemplate the 
Production of Caterpillars, Silk- Worms, and the 


like; and obſerve how much they differ therein 
from other Creatures, being not fit for it before 


that they are entirely and ſpecifically changed, 
and from creeping become flying Creatures. 


- Beſides all this, the Belly of the Female Animals 


ſeems to be the principally deſigned Part for the 
Procreation of their Young : Bur again, becauſe 
none ſhould imagine that this were an abſolute 
Neceſſity, and to be aſcribed only to the unknown 
Laws of Nature, let him conſult the A” rr 
ir 
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Third Figure in the fourth Table of the Firſt Ca- 
binet of Animals of Mr. Ruy/ch, where, to his 
great Aſtoniſhment, without doubt, he will find 
an American Animal, called the Pipal, like a 
Toad, which produces its young ones out of its 
Back; fo that neither thoſe Creatures, nor the 
Eggs from whence they come, have any Com- 
munication with the Cavity of the Belly. 


SECT. X. The Food off Animals. 


AnD to the end, that it may not be thought 
that the Generation of Animals is not juſt the 
only thing in which the Wiſdom of the Maker 
ſhines out equally with his Free-Willand Pleaſure, 
by which he does all things to his own Glory, 
and to the Confuſion of thoſe who repreſent his 
unbounded Power by the Likeneſs of a Clock, or 
other artificial Machine, that works neceſſarily 
and ignorantly: Let the Atheiſt contemplate 
thoſe Parts of Animals that are uſeful ro them in 
feeding; and let him obſerve particularly how 
Kine, and other Beaſts that have no Teeth above, 
and upon that account can't chew their Meat 
ſmall enough at once, are provided with a Maw, 
in which the Graſs they ſwallow is thoroughly 
moiſten'd; to the end, that when it is brought 
up again into the Mouth, being ſofter and 
mellower, it may be render'd as ſmall as is neceſ- 
ſary by a ſecond Maſtication, which is called 
chewing the Cud; and how, after having been 
ſwallowed the ſecond time, it deſcends into other 
Ventricles or Bowels, where it is firſt turned to 
a proper Chyle in order to nouriſh them; con- 
cerning which, thoſe who have expreſsly written 
may be conſulted. Thus alſo there are ſome 
other Animals fed with Graſs, that do not ſerve 
for Food to others. In the Dutchy of Crain in 

Auſtria, 
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Auſtria, there are found black Snails as big as 
one's Fiſt, and not inferior in Taſte to Oyſters, 
living in the midſt of a very hard Rock, which 
muſt be broke in pieces to come at them. Let 
any one gueſs how, and with what theſe Crea- 
rures are nouriſhed. But I only ask this Queſtion, 
fr/t, Whether it can be ſuppoſed to happen by 
Chance, or without Wiſdom, that theſe Cud- 
chewing Animals, which are deprived of an up- 
per Row of Teeth, are furmſhed with ſuch a 
particular Manner of Digeſtion; and that Dogs, 
Swine, and all kind of Fowl that do not want it, 
are not provided with the ſame. And, /econdly, 
Whether it does not fully appear from thence, 
that he who has given to all Animals the proper 
Inftruments for feeding, is not bound by any ne- 
ceſſary Laws of Nature, which tending all to 
the ſame purpoſe, do always act after the ſame 
manner. | 


Scr. XI. The Motions of Animals in general. 


Trex ſame does likewiſe appear from the Di- 
verſity of Motions in Animals, whereby they 
paſs from one place to another. Thus moſt 
Birds, both ſmall and great, have Feet for run- 
ning, and Wings for flying; Fiſhes have no Feer, 
but Tails and Fins for ſwimming; ſome Beaſts 
have two, ſome four, others more Feet for run- 


ning; others having neither Feet nor Wings, do 


creep; others, as ſome Shell-fiſn, draw themſelves 
along by Threads, making ute of a quite different 
manner in moving from one place to another. See 
concerning the ſame, the Memoirs of the French 
Academy 1706. p. 69. Now in all this we may 
obſerve different Methods ſerving the ſame End, 
and each of 'em executing the wile Purpoſes -w 
| | | | rac 
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the Creator, being adapted thereto after a parti- 
cular and wonderful manner. 


SECT. XII. The Structure of Birds. 


AND not to ſtop at thoſe Particulars which 
ſeem to have ſome Analogy with thoſe of the 
human Kind, foraſmuch as we have treated of 
them in another Place; let the unhappy Atheiſt 
contemplate the Birds, and let him ask himſelf, 
whether (in order to deny, with ſome appearance 
of Reaſon, the Wiſdom and Power of an ado- 
rable Go p,) he can be contented neceſſarily to 
conclude, that all thoſe Inſtruments which are re- 
quiſite for going, flying, eating, and procrea- 
ting, ſo neceſſarily and fo artfully adapted to all 
theſe Purpoſes, are owing to mere Chance, and 
to the ignorant and neceſſary Laws of Nature? 
And whether he can conceive, that without an 
over-ruling Power and Providence, a Bird ſo wiſely 
form'd for flying, not to ſpeak of other Faculties, 
can have acquir'd its Exiſtence out of that Matter 
and Subſtance with which an Egg is filled, only 
by a brooding Heat? | 


Sect. XIII. The hollow T; ubes or Bones of a Bird. 


LE r him firſt contemplate the little Bones of a 
Bird, and he'll find thoſe of their Legs to be much 
hollower, as well as the Subſtance of them much 
thinner, than thoſe of other Creatures; the reaſon 
of which is, that the Bird may be lighter, and ſo 
more fit for flying. But to the end that the 
Thinneſs of the Bone ſhould not render it weaker, it 
ſeems neceſſary that the Subſtance of it ſhou'd be 
harder and ſtronger than in thoſe of other Animals. 
Now if we conſult the Obſervations of thoſe that 
have enquired into it, we ſhall find it to be ſo - 

PESTS Fact. 
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Fact. Will then our unhappily blind Philoſopher 


maintain, that this alſo comes to paſs withour 
Wiſdom and Deſign? / 


SecT. XIV. The Cartilages in the Joints; and 
Convictions from thence. 


MoREoveR, let any one who has, for In- 


ſtance, a Pullet upon his Table, examine the ſame, 
and ſee how in that, as in other Animals, (of 
which ſomething has been ſaid before in Contem- 
plation XI. $. VIII.) the Ends of theſe little Legs 
are encompaſſed with a ſmooth or poliſhed Carti- 
lage, to move and bend the ſame conveniently ; ſome 
are mov'd by means of a round Cavity, which is like- 
wiſe clad with a Cartilage, and others by meansof 
two circular Protuberances in two like Cavities ad- 
apted thereto: Let him afterwards attentively view 
the little Joints in the Claws of ſuch a Puller, and 
he will find, that here likewiſc, as well as in 
the great Bones of the largeſt Ox, the Extremi- 
ties of theſe fo ſmall Bones are encompaſs'd with 
ſmooth Cartilages, to the end that in the Moti- 
on of them, one Bone may ſlide upon the other 
more eaſily, and the proper Motions be perform'd 
in every Part without any Obſtrnction. 

Now if there be not a wiſe Contrivance in this 
whole Structure, - why are not all the Bones 
(which would then be too weak,) compoſed of 
mere Cartilages only? Why do they occur in 
thoſe Parts alone, where by their Smoothneſs they 
render the Motion more light and ſerviceable? 
Why is one End of the Leg ſpherical, or exactly 
round, where it is neceſſary to be moved not 
only forwards and backwards, but alſo ſidewiſe? 
And at the other end, where there is no occa- 
ſion for ſuch lateral Motion, there are two ſuch 
Protuberances formed, as to hinder it from being 
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inflected otherwiſe than backwards or forwards? 
He who ſees all theſe things, and ſo many others, 
which can only ſerve for their particular Uſes, and 
ſhall judge, that they have acquir'd ſuch a Diſpo- 
ſition without Wiſdom and Deſign; why may he 
not as well, in reading a Book or a News-Paper, 
affirm, that all the Letters are ranged in the Form 
he finds them in, by mere Chance likewiſe, and 
without any Deſign of rhe Printer? 


SecT. XV. How the Wings are moved in Flying. 


Bur now if we carefully obſerve, firſt, after 
what manner the Birds fly, and make uſe of their 
Wings for that Purpoſe; and next, how theſe 
Wings are made and put together, ſo that no Man 
living could have contrived em fo artificially, and 
prepar'd *em for Service; I am not without Hope, 
that this may convince, if not all, yet at leaſt 
ſome ſceptical Minds, and oblige 'em to confeſs, 
that Wings are as much given to Birds forthe End 
of flying, as the Hand of a Watch is made for 
ſhewing the Hours. 

To be ſatisfied of it, let us remark, that a Bird 
moving its Wings, does not ſtrike them from the 
fore Part backwards, nor uſe them like Oars, after 
which manner they would very much obſtruct the 
Action of flying; ſince being brought forwards 
with ſo much Swiftneſs, they would ſtrike againſt 
the Air, and ſo either drive the Bird backwards, 
or at leaſt hinder its proceeding forwards : For- 
aſmuch as their Structure is quite different from 
that of the Claws of Geeſe, Swans, and Ducks, c. 
which, becauſe it hath pleaſed the Creator that 
theſe Kinds of Fowls ſhould make uſe of the 
fame as of the Oars of a Boat, their Wings are 
of an entirely different Structure; of which here- 
after. And in caſe any Progreſs could be _— 
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by the Birds through the Air after this manner, 
yet the Bird itſelf by being heavier than ſo much 
Air, would fall down, or at leaſt ſink leiſurely 
downwards. Butnot to dwell too long upon Ar- 
guments only, we need only obſerve for a Proof 
of what has been ſaid, that great Birds, ſuch as 
Oſtriches, Storks, and Swans, (in which, by rea- 
ſon of the ſlow Motion of their Wings, the ſame 
may be clearly ſeen, ) in flying, ſtrike their Wings 
up and down, (or perpendicularly to the Hori- 
zon, as *Mathematicians term it,) whereby we 
find, that the Bird is at the ſame time ſupported 
and moves forwards in the Air. 

Can we then perceive no Wiſdom herein? that 
theſe Wings (Tab. XVII. Fig. 1.) AE and BF, of 
the flying Fowl B GA, are ſomewhat hollow be- 
low, in order to take hold of the Air with ſo much 
more Force and Power in ſtriking them down, and 
above they are convex, that in lifting 'em u 
they may meet with the leſs Reſiſtance from the Air, 
and ſo that they mayn't loſe in the raiſing of their 
Wings that which they gain'd in ſtriking*em down, 
to keep them floating in the Air. But that which is 
here particularly to be obſerv'd, is, that theſe Wings 
are not faſten'd to the Body by their whole Breadth, 
but only at A and B, all the other Parts thereof 
being entirely iooſe; whereby it happens, that 
(as may be ſeen in the Obſervations of Borelli, 
Prop. CLXXXIII, and CLXXXIV.) the faid 
Wings being raiſed up, do only cut the Air up- 
wards with the ſharp Fore-part AE and BF, 
that they may meet with leſs Reſiſtance z but ſtri- 


king the Air downwards with a greater Swiftnels, 


they deſcribe with all their Points, Lines that are 
almoſt circular, ſuch as EIP and FVL. 

But ſince the wonderful Manner whereby a 
Bird cuts the Air with his Wings upwards and 


downwards, and moves them forwards at the ſame 
JE | time 


The Religious Philoſopher. 65 5 


time with ſo great a Velocity, cannot ſo eaſily be 
deſcribed nor comprehended by W ords, let us re- 
preſent to our ſelves in Tab. XVII. Fig. 2. a Bird 
R S, as he floats in the Air, and extends both his 
Wings BEA and BCF; we may then ſuppoſe 
that when theſe Wings are moved directly down- 
wards, the Arms thereof BC and BE, which 
being compoſed of Bone, and therefore {tiff and 
hard enough, do deſcribe two Circles whoſe Planes 
make Right Angles with the Horizon, as in the 
foregoing Fig. 1. Tab. XVII. and fo cauſe the 
whole Wing to follow that Motion, and to exert - 
its Force with this perpendicular Blow upon the 
Air that lies under it, HGBEA. 

Now, foraſmuch as this Air when ſtruck by the 
concave Superficies of the ſaid Wing, makes a 
Reſiſtance (as it happens when Women move their 
Fans through the Air,) becauſe it cannot recede 
w_ enough : And moreover, as the Parts of the 

ir being compreſſed by the Velocity of the Blow. 
do ſenſibly endeavour to expand again, as we have 
ſufficiently proved above in Contemplation XVII. 
about the Elaſticity of the Air; and as appears 
plain enough from the ruſhing Noiſe which Birds 
make by flying or ſtirring their Wings; it will 
follow, that the Feathers E AO, by the ſaid Re- 
ſiſtance and Elaſticity of the Air, will bend up- 
wards, being made of a flexible Matter; and there- 
fore when the Arms BE and BC, compoſed of 
an inflexible Bone, purſue their Way in ſtriking 
downwards, the Ends of their Wings A and E, 
will, by the bending of the Feathers upwards, be 
| preſſed towards each other. 

From hence it is eaſy to ſee, that the Air be- 
ing beaten downwards by the Wings, and by its 
Elaſticity reſiſting upwards, the Bird is ſupported 
in it by the repeated Reverberation at every Blow. 
And foraſmuch as by the Flection upwards and 

Vor. II. Rr gowns 
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downwards of the Feathers of the Wing, the Air re- 
ceives the Blow obliquely in the Motion thereof, 
we may from thence give the reaſon why the Bird 
is thereby puſhed forwards, and horizontally to- 
wards R, and fo is ſaid to perform the Action of 
Flying. So that the beginning of the perpendicu- 
lar ſtriking upon the Air, does chiefly ſupport the 
Bird, and the Continuation of the ſaid Blow does 
chiefly promote the Bird's progreſſive Motion. 
Perhaps this may be render'd more intelligible to 
ſome, by ſuppoſiing, as Borelli does, the Bird RS 
to be at reſt, and without Motion, and that it 
holds its Wings, B E A and CF, horizontal; 
and that by a Wind H G O, blowing directly 
up wards againſt the ſaid Wings, their Ends A and 
D being bent towards each other upon the Back 
of the Bird, the two Wings do thereby repreſent 
the Figure of a Wedge running obliquely into 
the Points AF. Now if both the Sides of this 
' Wedge are preſſed by the opening Air or Wind, 
every one knows that it muſt follow from thence, 
that it will be protruded towards its broadeſt 
Part CBE, and fo carry with it the Bird RS, 


which is faſten'd to it at O. Now thoſe that un- 


derftand Mechanicks know well enough, that 
the ſame Effect will be produced, whether the 
Air be moved upwards asa Wind, or the Wing 
downwards. 

I with I could here ſubſtirute any known Ma- 
chine proper toſhew the true manner of the Acti- 
on of the Wings, and to give a greater Light to 
the Unexperienc'd, how the exactly circular ſtri- 
king down of the Arms or Bones that are in the 
Wings, joined to the Flection of the Feathers up- 
wards, can at the fame time ſupport a Bird in the 
Air, and cauſe him to fly forwards. Bur I muſt 
own I know ot none my elf, nor find any ſuch in 
others. 


Some- 
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Something like it, tho? very imperſect, occurs 
in the Sails of our Wind-Mills, as alſo in Ships 
that fail with a fide or half Wind; which how- 
ever only ſhews how the Wind blowing from one 
Point cauſes the Sails of a Mill or a Ship to move 
forwards towards one another: This happens 
in ſome manner likewiſe to the Wings of a Bird 
when it flies, but does however by no means re- 
preſent the true Manner of flying. 

Yet to ſuggeſt ſomething that has a little more 
Analogy with the Motion of the Wings; let half 
a Sheet of Paper be faſten'd to a little Stick inthe 
ſame manner as the Colours are faſten'd to an En- 
ſign- Staff; the ſaid Stick is to repreſent the Arm 
or Bone of the Wing, and the flat Paper the Fea- 
thers, which muſt not bang down under the Stick, 
but be held up in the Air by it. Now if you 
move this Stick with your Hand in a direct cir- 
cular Motion from above to below, and the ſame 
be done pretty ſwiftly; you will ſee that the Pa- 
per is thereby moved, fir r from beneath, upwards, 
and next from backwards, forwards z from whence 
one may form a rough Conception, (fince the ſame 
thing happens in each of the Wings on both ſides 
of the Bird, by the ſtriking down of the Arm,) 
how the Bird moves upwards and forwards at the 
lame time; in which Flying conſiſts. 


SECT. XVI. The wonderful Structure of the 


Wings. 


Now whoever has attentively conſider'd what 
has been ſaid, and underitands what we have here 
faid about the Action of F lying, will fee, that in 
order to make a Bird fly, the Feathers of his Wings 
muſt neceſſarily be, Fir/?, light, that they may 
not obſtruct nor incumber him; Secondiy, flexible; 
and Thirdly, {tiff and Elaſtical; that is, that be- 

KS: ing 
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ing bent they may reſume their natural State, by 


ſpringing back of themſelves. 


Now let us contemplate the ſame, juſt as we 


obſerve them in Birds, aud we ſhall ſind; 


I. That the Quills to which the Feathers are 
faſten'd are hollow, that they may be light, and 
nevertheleſs ſtiff and hard, as being compoſed of 
a thin and horny Subſtance. 


II. The remaining or lower Part of the Quil 
muſt not be inflexible, becauſe in ſtriking downof 
the Wing, it was neceſſary that it ſhould be capable 


ol Infection by the Reſiſtance of the Air, to the 


cnd, as we have faid before, that the two Wings 
might approach each other, in order to meet the 
Air obliquely, and protrude the Bird forwards, 
Now we find that this part of the Quill is filled 
with a Matter that is very flexible and light, and 
which ſeems to me to be found no where elſe but 
there, as indeed it is there only neceſſary, for it 


does not ſeem reducible either to Bone, Fleſh, Mem- 


brane, or Tendon, or indeed to any kind of Parts 
that occur in theſe or other Animals. Now can 
any one pretend, that this is alſo to be aſcribed to 
Chance or ignorant Cauſes? 


IH. Now it is not enough that theſe Quills 


| ſhould be flexible, for ſo is a Rope too; but it is 


moreover requiſite, that in the perpendicular Mo- 
tion of the Wings, they ſhould be ſtiff and hard 
enough too, to act with ſome Force upon the Air, 
and that being bent upwards by ſuch acting, they 
may in the lifting up of the Wing reſume their 
former and concave Figure. 

Now al. this concurs in the Structure of the 
Quill; for in the external circular Part thereof it 
is coyer'd with a Bark, which is in ſome meaſure 

— 2 | ; hard, 
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hard, and under that, in the Cavity of it, there 
run two long protuberant Lines of the fame Mat- 
ter, paralle] with each other, (as is viſible in a 
Writing-Pen, ) covering and encompaſſing the a- 
foreſaid wonderful Matter, like Marrow in Bones: 
Now that they become hereby {tiff}, flexible, and 
elaſtical, will be obvious enough by bending 
them a little, and then letting em go ſuddenly 
again. 


IV. But to the end that the Air may not ſoak 
thro* theſe Quills, and ſo render the Force of the 
Wings vain, there are lateral or croſs Fibres placed 
in the Feather on the Sides, which do not only 
exert each of em their Elaſtick Faculty, as fine 
and ſmall as they are, but do likewiſe adhere to- 
gether, in order to prevent any Paſſage of the Air. 
Now fince this can have no Place in the Quills 
where there ſhould be Pores or Orifices, we find 
thoſe Interſtices cover'd with little Feathers that 
grow continually ſmaller, like the Scales of Fiſh, 
lying upon each other, whereby they do ſuffici- 
ently hinder any Paflages of the Air between the 

uills. 

WM ow, notwithſtanding all theſe Functions and 
Uſes, every Feather is ſo diſpoſed, that it may 
not obſtruct the Bird in flying, that nothing can 
more verify the Proverb, As light as a Feather, 
than ſuch a Diſpoſition. 

Now with how great Art even the ſmalleſt Fi- 
bres are formed therein, may appear from hence, 
that each of em has again the ſame Structure as a 
large Quill or Feather, and does likewiſe conſiſt 
of a Body paſſing thro' the middle of 'em, and 
little Fibres on the Sides; to be convinc'd of this, 
we need only examine a ſmall Particle of one of 
thele little Feathers with a Microſcope. 
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SECT. XVII. Conviftions from the foregoing Ob- 


 fſervations. 


Can any one imagine, after all this, that a 
ſingle Feather (to go no farther at preſent,) has 
without any End or Wiſdom acquir'd its Structure, 
its Hardnef, and at the ſame time its Elaſtick Pow- 
cr, its peculiar Subſtance and Lightneſs, its Diſ- 

ofition and its Place, juſt in that Part of the 

Ving where it can be ſerviceable, and all other 
Properties neceſſary for the Action of Flying? 

At leaſt a Chriſtian, who has ſeriouſly conſi- 
der'd the aforeſaid Texture of the Feathers and 
the Wings which they compoſe, will be thereby 
convinced, that JEHovan does juſtly number 
theſe things among his Wonders, Fob xxxix. v. 13, 
And that a Conſideration of the Beauty and won- 
derful Structure of thoſe Wings, is of uſe to repre- 
ſent the Smallneſs of Man's Wiſdom and Power in 
Compariſon of the Greatneſs of God's, appears 
from this Queſtion; Gaveſt thou the goodly Wings 
unto the Peacocs? or Wings and Feathers unto the 
Oſtrich? 


SE Cr. XVIII. Other Reflections upon the Structure 
of Birds. He ORs 


Many more Remarks might be here made 
concerning the Structure of Birds: He that has 
ever ſeen how ſome little Birds that are wont 
to make their Neſts in thorny Hedges, are fur- 


niſhed with a particular Membrane, with which 


they can cover their Eyes, and preſerve them from 
being pricked in their ſwift Paſſage through thoſe 
Thorns; and that ſuch Membranes are therefore 
tranſparent, like the Ey--lids of many other Crea- 
tures, to the end that they mayn't be quite de- 

priv'd 
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priv'd of their Sight, will he obſtinately affirm 
that this happens juſt to thoſe Birds that want 
the ſame, without any End or Deſign? 

If one conſiders the Structure of the Legs of 
many Birds, eſpecially of ſuch as are uſed to ſup- 
port themſelves upon the Branches and Twigs of 
Trees; can it be imagined, that it is without 
Wiſdom, Firſt, that (Tab. XVII. Fig. 3.) a Muſcle 
HC, runs along the Thigh-bone BC from H, 
the Tendon of which I K, which contracts the 
Claws of the Feet of the Bird, extends itſelf about 
the Angle BIK, which Angle the Thigh-bone 
H C makes with the next Bone CD: And to the 
end that they mayn't be diſplaced by Motion, they 
are carried on there thro' a Tube or Shearh, as 
Borelli affirms, $. 149. who has examined into the 
ſame in Eagles, Hawks, Swans, and other Birds? 


Secondly, I hat other Muſcles, as K C, which are 


likewiſe uſeful in ſhutting the Claws E G, are 
united by their Tendons at E, with the foregoing 
IK, and encompaſs the other Angle CDE, and 
from thence extend themſelves along DE G, in 
ſmooth Tubes, (that ſeem to be only made for 
this Purpoſe) to the Nails of the Claws at E and G? 
Thirdly, that when theſe Bones B I, I D, DE, 
make a Right Line, the Tendons are not extended, 
and therefore the Claws of the Feet remain ſpread 
in the Figure of a Star? But, Foxr!hly, the Bones 
BCD E, forming acute Angles, and being as it 
were forced to lie upon each other, that then this 
Tendon being ſtretched, the Claws of the Bird 
are ſhut cloſe thereby, and drawn together as it 
were like a Fiſt: inſomuch, that Borelli vouches, 
that he could not without a great deal of Pains, 
thruſt a ſnarp Stick between the cloſed and con- 
tracted Claws of an Eagle or a Hawk, tho' it was 
already dead. 


Rr 4 A 
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A common Experiment is uſually made, by lay- 
ing a dead Pullet on its Back upon a Table, and 
{tretching the Feet ſtreight out; at which time one 
ſhall ſee that the Claws will be extended, and 
again contracted by preſſing the Thighs and Legs 
againſt the Body; and then putting the Finger 
between the Claws, one ſhall eaſily perceive, that 
by ſuch InfleCtion they are ſtrongly enough cloſed 
together, to keep ſo faſt a hold upon the Twi 
or Branch upon which they ſleep, without the Al- 
ſiſtance of any other Muſcles, that they can a- 
bide there without any Danger of falling And 
from hence likewiſe the Reaſon is plain, why this 
ſort of Fowl, as often as they advance their Legs 
ſtreight forwards, extend their Claws like Rays of 
a Circle, in order by the greater Breadth of them, 
to tread more firmly, which, without uſing any 
particular Muſcles thereto, reſults only from the 
Structure of the Foot, and yet is of very great uſe 
for this Creature to walk convenienly. One may 
make the ſame Trial upon dead Sparrows and o- 
ther little Birds, if one would he the trouble 
of examining them. | 

Laſtly, To draw a Concluſion from the whole 
Can any body think that all this Diſpoſition in the 
Tendons, whereby the Claws are moved, is with- 
out any particular Deſign? the rather, ſince even 
the flying Bird R S, reſting itſelf upon the ſlen- 
der Branch F G, can, according to this Suppo- 
ſition, ſleep ſafely, without fear of falling, tho 
their Muſcles ſhould not act in Sleep as the ſame 
is proper to all Beaſts; for when the Bird R S, 
having thruſt its Head backwards upon its Body 
O, and thereby brought the ſame to an Equili- 
brium over its Feet, reſts with the ſharp Part of 
its Breaſt- Bone upon the Twig; if the Motion of 
the Wind, or any other Accident ſhould pur him 
in dangcr of falling, the ſtrong Contraction of 


his 
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his Claws upon the ſame Twig, comes to his 


Aſſiſtance, juſt as if the Twig were held faſt by 
two {tiff compreſſed Knippers ; for that ſuch Con- 
traction is perform'd with much Strength, only by 
the Bird's fitting down, and by bending with its 
Weight the Bones B C, D E, upon each other, is 


already demonſtrated by Borelli, and by the afore- 


ſaid Experiments. And to any one that has but 
Eyes to obſerve the Care and Prividence of Gop 
over all his Creatures, and even for the Birds them- 
ſelves, this ſeems to be a particular and palpable 

emonſtration of his great Goodneſs and Wis- 
dom, who has beſtow'd upon theſe Animals ſuch 
a Structure with reſpect to their Bones, Muſcles 
and Tendons, as that withour any Pains on their 
Part, or once waking from their Sleep, their own 
Weight and Figure preſerves them trom falling, 
in ſuch Circumſtances, that no body could imagine 


that they could remain one Minute upon the Twig 


at the leaſt Motion thereof. 


SecT. XIX. The Feet of Mater-Focol. 


LI no Body think, that foraſmuch as this 
Pinching or Contraction of the Claws, is likewiſe 
found in ſome Birds that live both upon Land 
and Water, as Swans, the ſame happens by Chance 
or by other neceſſary Laws, becauſe theſe Birds 
are ſeldom obſerv'd to fit upon Trees, and there- 
fore have little or no occaſion for ſuch a Structure 
of their Feet; for if it be conſidered that Ducks, 

| Geeſe, and Swans, make uſe of their Feet in 

Swimming, as Men do of Oars; and that their 
Feet are of ſuch a Figure, that being thruſt out 
backwards, they are expanded likewiſe by the 
Reſiſtance of the Water, and fo exert a greater 
Force inthe Progreſſion of the Bird ; we may like- 
wiſe ſee at the ſame time, that if theſe Feet, in 

their 
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their whole Breadth were to have been drawn 


forward, it would have driven the Bird as much 


backwards; for which reaſon then, the Contraction 
of their Feet (as may be obſerved in Womens 
Fans, but after another Manner) is neceſſary to 
them, to the end, that they might draw up their 
Feet, without giving the Water too great a hold 
of them: Now this happens in them likewiſe by 
thoſe Tendons, which, when they bend their Legs 
upwards (and fo cauſe the Bones thereof to ap- 
proach more to the others) draw their Claws to- 
gether, and only by this Structure, without being 
obliged to make any particular Motion thereto. 
This Experiment may, like the former, be tried 
upon a dead Duck or a Teal. HS, 


SECT. XX. The Tails of Birds. 


Bur after having ſaid thus much concerning 
the Structure and Ule of the Wings, let us add a 
Word or two more avout the Action of Flying, 
of which we have already ſaid ſomething, fo far as 
may relate to the horizontal Motion thereof. The 
Structure of a Bird, if there had been nothing more 
in it than what they have already conſidered, 
would have been a wonderful and irrefragable Proof 
of the Wiſdom of Gop; but how much more 
ſurpriſing is it ſtill, when we contemplate ano- 
ther Part that he has beſtowed upon theſe Crea- 
tures, to enable them to fly perpendicularly, that 
is to ſay, directly upwards or downwards, I mean 
the Tail, which is to them as the Rudder to a Ship 
this the Bird raiſes at B H, when it moves upwards 
from the Line BF to the Line KL; and when 


downwards, in the Line NO, it lowers it to BI; 


for that it does not ſerve, or at leaſt not common- 
ly, in a lateral Motion to the Right or Left, is 


plain, from the Structure thereof, The farther 


L Reaſons 
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Reaſons may be ſeen in Borelli, Prop. CXC VIII, and 
CXCIX; who teaches us (as docs alſo Obſervation 
and Experience) that when Birds which fly bori- 
zontally, without riſing or falling, have a mind to 
turn themſelves nimbly to the Right or Left, they 
move the Wing of the oppoſite Side more ſtrong- 
ly, and after an uncommon Manner, as a Man ules 
his Arm and Hand, when he would turn himſelf 
in Swimming; tho? ſuch Birds as thruſt out back- 
wards long and {lender Legs in flying, do ſeem 
likewiſe to uſe the ſame as a Rudder, when they 
turn to the one {ide or the other. 

There {till remains ſomething which does as it 
were appear wonderful to thoſe that conſider it; 
namely, how it is poſſible that ſwift flying Birds 
that deſcend perpendicularly from any great height, 
do not fall flat upon the Ground at once, the 
rather, ſince the Swiftneſs of their Fall ſeems to 
be then increaſed by the Weight of their Bodies: 


Now they that have ever ſeen how artfully they 


uſe their Wings, to moderate and ſtop their pro- 
greſſive Motion, and how they ſpread their Tails, 


muſt at leaſt acknowledge that they are admirably _ 


provided with every thing neceſſary for Flying, 
and for the various Ules of their Wings and Tails. 


SECT. XXI. The Center of Gravity and Force of 
the Muſcles of the Wings. 


Now after all that has been ſaid, J ſhall not 
dwell upon that wonderful Structure which Ma- 
themaricians obſerve in Birds with Aftoniſhment ; 
whereby their Centre of Gravity always remains 


in their Breaſt, below the Riſe of their Wings, 


and which alone enables them, whilſt floating in 
the Air, without any manner of trouble, to diſ- 
poſe their Wings, Legs, and other Joints for the 
moſt convenient Uſes. Thus we ſec that the 


ſtrong, 
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ſtrong Muſcles with which they move their Wings, 
are inſerted in their Breaſt; inſomnch, that even 
that Muſcle which raiſes the Wings, and which 
one ſhould otherwiſe have expected to have found 
in the Back, is likewiſe ſeated in the Breaſt, and 
is carried through a Hole expreſly made for it af- 
ter a wonderful manner, to the L in order to 
perform its Function: Concerning which, ſee the 
foremention'd Borelli, Prop. CLXXXIV. where, 
beſides what has been already ſaid, thoſe that 
pleaſe to conſult that learned Work will find a 
ou deal more, to convince them of the adora- 
le Wiſdom of him that has created all kinds of 
Animals. | | 
To inſtance in one thing that ſeems almoſt in- 
credible: Could any one imagine that the Force of 
the Muſcles whereby the Wings are moved, is ten 
thouſand times greater than rhe Weight of the 
Bird that flies with thoſe Wings; and if one de- 
fires to be more fully ſatisfied thereof, with an 
intent to admire the Greatneſs of the Creator, he 
need but conſult the aforeſaid Author, Prop. 
CLXXXIII. and CLXXXIV. We have already 
given a brief Demonſtration of the amazin 
Strength of the Muſcles of Men, ſo that this will 


not ſeem incredible to ſuch as underſtand what 


has been there repreſented. 


SECT. XXII. Convictious from the foregoing Ob- 


ſervations. 


I Now ask again, whether any one (that reflects 
upon all that has been here ſaid about Birds, 
and comprehends how many things concur to 
the ſame End, and to the moſt proper Purpoſes 
within ſo ſmall a compaſs, as that of a contem- 
ptible Bird) can imagine, thar this Creature 1s 
formed without Wiſdom, and diſpoſed as he 

finds, 
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finds, in all its Circumſtances? Let him view 
with this Knowledge, a Sparrow, a Finch, a Ca- 
nary-Bird, or any other of thoſe little Creatures, 
and then ask himſelf, whether it be conceivable, 
that in the little quantity of Matter of ſo ſmall an 
Animal, ſuch numberleſs Inſtruments were found 
by chance; of which ſome of them ſerve for Eat- 
ing, for digeſting their Food, in a word, for Nou- 
riſhment : others for Generation; ſome for Walk- 
ing; others for Flying; and all of them ſo exactly 
adapted to their, particular Ends, that the moſt 
learned Mathematicians and Naturaliſts of this 
Age, that have taken the trouble to enquire into 
the ſame, have very often expreſſed themſelves 
thereupon with Wonder and Aſtoniſhment. | 


Se cr. XXIII. The Preſervation of Birds. 


Now as the Wiſdom of the Creator ſhines 
forth in the Structure of the Birds, fo likewiſe his 
Providence and Goodneſs in preſerving many of 
them, is not leſs clearly manifeſted. The great 
Saviour of the World, endeavouring to diſſuade 
his Diſciples from taking roo great care for 
Food and Raiment, mentions theſe Creatures for 
a Proof of what he would haye them underſtand 
thereby: Theſe are his Words: Marth. vi. 25, 26. 
Take no thought for your life, what ye ſhall eat, or 
ewhat ye ſhall drink ; Behold the fowls of the 
air; for they ſow not, neither dy they reap, nor gather 
into barns; yet your heavenly Father feedeth them: 
Are ye not much better than they? Could the great- 
eſt Logicians have uſed any ſtronger Arguments in 
the World, to ſhew ſo palpably the Care and Pro- 


vidence of a Gop? In caſe he had ſpoke of 


tame Creatures, one might preſently have an- 
ſwered, that Men who make uſe of them, pro- 
vide them with Food, as in the Caſe of Horſes, 

Kine, 
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Kine, Shcep, and the like. And as forthe Wild 
ones, it might likewiſe be ſaid, that they are able 
to fall upon what they meet with, and convert it 
to Food, ſuch as Lions, Bears, 'Tygers, and the 
reſt. If he ſhould ſpeak of Fiſhes, no body can 
ſhew that they ever ſuffer Want in the Waters: If 
of Ants or Bees, thele gather their Food againſt 
the proper Seaſon : If of Caterpillars, Silk-worms, 
and ſuch other Inſects, it may be anſwer d, that 


in order to continue their Species, tho” their Lives 


are moſtly limited to one Summer, their Eggs reſt 
in the Winter, in order to produce their little Ones 
with the approaching Warmth, againſt the time 
that their Food is ready for them. But that for 
Ravens, and other Birds that live in deſart Places, 
and that would otherwiſe periſh for Hunger in a 
few Days, their Food ſhould always be fo ſea- 
ſonably provided; and that for other defenceleſs, 
fearful little Animals, that run away from every 
thing, ſuch as Sparrows and the like, their Food 
ſhould be provided even at ſuch times when they 
ſcem to be deprived of all Means of meeting with 
the ſame in the midſt of a hard Winter, and when 


no Man himſelf, tho' never fo ingenious and la- 


borious, could inſtruct them how to find it (and 
much leſs mere Chance.) All this, I ſay, is a moſt 
manifeſt Proof of a great and adorable Preſerver, 
as it is likewiſe of the Truth of the following 


Text; Matth. x. v. 29. Are not two Sparrows ſold 


for a farthing? and one of them ſhall not fall on the 
ground without your Father. Or, as it is expreſſed in 
Luke xii. VG. not one of them is forgotten before God. 


I leave it then to an Atheiſt himſelt, to judge, whe- 


ther he can aſcribe the manner after which theſe 
little Birds, contrary to all Appearance, are kept 
alive every Year, witha ſafe Conſcience, to Chance 
only. N 
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SECT. XXIV. Tranſition to the Fiſhes. 


ASK now the Beaſts, and they ſhall teach thee, 
and the Fowls of the Air, and they ſhall tell thee 
or ſpeak to the Earth, and it ſhall teach thee, and 
the Fiſhes of the Sea. ſhall declare unto thee: Who 


knoweth not in all theſe, that the Hand of the Lord 


hath wrought this? In whoſe Hand is the Soul of 
every living thing, and the Breath of all Mankind. 
Theſe were formerly the emphatical Words which 
Fob, ch. x11. v. 7, 8, 9, 10. made uſe of againſt 
thoſe that doubt whether there be a wiſe aud pow- 
erful Gop. I do not produce em here to con- 
vince an Atheiſt whilſt he has no Reſpect for this 
Holy Word, but only that theſe milerable Men 
may once again ſilently examine themſelves, whe- 
ther what has been ſaid before about the Birds, 
cannot move *em to obſerve the Truth and Wiſ- 
dom of thoſe Expreſſions; and if that will not 
entirely ſatisfy them, let them paſs on with us to 
the Contemplation of the Fiſhes. 


SECT. XXV. The Miracle of Fiſhes living under 
Water; and Convittions from thence. . 


W x ſhall not here repeat what has been ſaid 
concerning the Fiſhes in the Cyntemplation of 
W 4 TER, nor prove more fully from thence the 
Goodneſs of the Creator, who has filled thoſe 
mighty Caverns of Seas and Rivers with all Kinds 
of Fiſhes, to the end that thoſe vaſt Spaces ſhould 
not remain uſeleſs; which Fiſhes in tome Coun- 
tries ſerve for Food, in others for Dainties; and 
by their Variety are fitted to gratify the different 
Palates of Mankind. Now ler one of theſe moſt 
conceited Philoſophers, that thinks every thing is 
made without Wiſdom, tell us, whether he could 

ever 
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ever have believed, if he had not known it, that 
there were ſuch things as Fiſhes, and that any one 
ſpoke Truth to him that ſhou'd give him an account, 
that in Water, in which other Creatures can re- 
main alive but a very ſhort time, there was found a 
particular Kind of Animals, that could live, move, 


procreate, and perform other Animal Functions: 


And upon ſeeing a Fiſh perform all this in the 
Water, whether he could help taking it for a Mi- 
racle. And, which is more, whether he could, 
tho? his Life were at Stake, and tho? he had con- 
ſulted all the wiſeſt Men in the World, tell how 
a Fiſh muſt be formed, to be able to preſerve itſelf 
in Water, and what would be the Difference be- 
tween its Blood and other Humours, and thoſe of 
Animals that live in the Air. 


SECT. XXVI, XXVII, and XXVIII. How 
Fiſhes balance themſelves in and againſt the Water, 
illuſtrated by ſeveral Experiments, 


Br not to dwell upon ſuch general and well- 
known Reflections, let us paſs on to ſome Parti- 
culars; to enumerate all would be impoſſible: 
How a Bird, only by the great Force and Mo- 


tion of his Wings, does at the ſame time ſupport 


itſelf, and fly forwards in the Air, has been lately 
ſhewn; but can any one obſerve without Amaze- 
ment, how a Fiſh raiſes its Body up to the Super- 
ficies, and again ſubſides to the Bottom of the 
Water, with hardly any viſible Motion, or floats 
in any Part of it, without either 88 or falling. 

If there were in Fiſhes a ſettled and unchange- 
able Gravity, not much differing from that of 
Water, when they paſs from lighter to. heavier, 
that is to ſay, from freſh to ſalt Water, they would 
emerge, even in ſpight of themſelves; and on the 


contrary, paſſing from falt to freſh, they wore 
+: bb- 
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ſubſide in the ſame manner, juſt as we ſee that an 
Egg will fink in freſh Water, and ſwim or float 
in ſalt Water or a ſtrong Pickle, as is known even 
to the Women. So that to render the riſing and 
ſinking, and continuing in the ſame place in the 
Water, practicable to Fiſhes, without uſing the 
Force of any external Motion, it ſeems neceſſary, 
that according to particular Circumſtances, their 
Gravity, with reſpect to an equal Bulk of Wa- 
ter, ſhould be augmented and diminiſhed; the 
rather, becauſe the ſeveral Waters in which the 
are found, are oftentimes render'd lighter or hea- 
vier, not only by more or leſs Salt, but alſo by 
the mixture of other foreign Bodies. 

Now let a Sceptical Philoſopher ask himſelf, 
Whether he can imagine, that it is without De- 
ſign, that the Structure of moſt Fiſhes do com- 
pole the moſt wonderful and proper Hydroſtatical 
Machines; whereby, according as they have a 
mind to emerge or ſubſide, or according as the 
Water is lighter or heavier, they may diminiſh 
or increaſe their relative Gravity? 

To be ſatisfied herein, we need only open the 
Bellies of a Carp, a Bream, a Roch, an Eel, and 
many other ſorts of Fiſhes, and we ſhall find 
therein a little Bladder, like BD (Tab. XVII. 


Fig. 5.) which is ſerviceable to them in all the a- 
foreſaid Purpoſes. 

To give any one a Notion thereof, who reads 
this only for the firſt time; let him ſuppoſe a Fiſh 
MC (Tab. XVII. Fig. 6.) lying in the Water, the 
Bladder whereof DB appears in its Belly at 73 
and is ſo far expanded by the Air within it, that 
the Fiſh and it together are juſt as heavy as an 
equal Bulk of Water EF; by which he will 
know, if he underſtands any thing of the Princi- 
ples of Hydroſtaticks, that this Fiſh will ſtand 
fill in whatever Part of the Water it is plac'd, 

Vo L. II. 8 with- 
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without riſing or falling, ſo long as it hinders, ei- 
ther by the Mulcles of its Belly, or perhaps by 
thoſe of the Bladder itſelf, the Air within it from 
expanding itſelf farther, and rendring the Cavity 
of the Bladder larger. 

But foraſmuch as the Air that is in it continu- 
ally endeavours to expand itſelf, rhe Bladder BD 
will be more dilated, and become greater, yhen 
the Muſcles ceaſe to contract it ſo ſtrongly as in 
d at p; and the Fiſh having ſo much more Em- 
ptineſs in itſelf, will become lighter than an equal 
Quantity of Water; and therefore ſo long as that 
laſts, continually emerge or aſcend, as in the Fi- 
gure from 4 to p. 

Finally, ſince the Air may likewiſe be compreſ- 
ſed and ſqueezed together; and being ſo on every 
ſide, will lie in a narrower Compaſs than before, 
if the Fiſh MC, by the Contraction of the ſaid 
Muſcles, preſſes the Air inwards, and renders the 
Bladder B D ſmaller; it is plain from the Laws of 
Hydroſtaticks, that the Fiſh will thereby become 
heavier than a like Quantity of Water, and con- 
ſequently ſubſide from 3 to d. 

To preſent the Reader with a groſſer Idea there- 
of, we need only ſuppoſe a Lad ſwimming, and 
ſupported by two Ox-Bladders blown up; in 
which caſe it will be eaſy to conceive, that if he 
could dilate and contract the Bladders at pleaſure, 
when they were very ſmall he would fink, and 
on the contrary he would float when they were 
large; and if he could readily find upon a mea- 


ſure between both, whereby he could render the 


Bladders too large for ſinking, and too ſmall for 
floating, he would be able to float in any Part 
of the Water. 

A remarkable Proof that theſe Bladders are of 
the ſame Uſe to Fiſhes, may be found in the XXIX. 
Prop. of Borelli, where he relates, that after having 


kept 
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kept a Fiſh in a Place exhauſted of Air fo long, 
till that the Air which was in its Bladder finding no 
Paſſage to go out faſt enough, nor any Reſiſtance 
of the external Air, did fo far dilate itſelf, that 
the Bladder was burſt thereby; after which they 
threw the faid Fiſh into a Pond, where, during 
the ſpace of a Month that it lived, it could never 
raiſe itſelf up with ſwimming, but was always 
2 creeping like a Snake at the bottom of the 
Pond. 5 | 
Among my Experiments, I find one that ſeems 
to give ſome Light to this matter; which was as 
follows: We took two Gudgeons, and put 'em 
into a glaſs Receiver in Water, and thereupon 
exhauſting the Air, we obſerved them to emerge, 
without being able to get downwards; after which 
they ſwelled in ſuch a manner, that their Eyes ſtood 
out of their Heads, and afterwards ſuffer'd ſeve- 
ral Convulſions; but by letting in a little Air 
again, their Eyes ſunk as ſuddenly; both which 
Appearances happen'd every time that the Air was 
drawn out or admitted, without their contribu- 
ting any thing thereto by their own Motion. 
The Reaſon thereof was, becauſe the Air dila- 
ted itſelf in the Bladder, at the ſame time that the 
external Air was exhauſted from the Receiver: 
So that the Bladder becoming larger, the Fiſh 
was lighter than ſo much Water, and emerged, 
but the Air being ler in again, and the Bladder be- 
ing preſſed by it, and becoming ſmaller, the Fiſh 
was heavier again than an equal Bulk of Water, 
and fo funk down. oo 
To make the thing appear yet more viſible, we 
took a little Hog's Bladder, in which there was 
very little Air, tied a little Stone to it, to make it 
fink in the Water under the Receiver, and we let 
the Bladder that was taken out of one of the Fiſhes 
float upon the Water; whereupon we per- 
812 ceived 
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ceived, that by one Draught only of the Pump, 
the Fiſh's Bladder preſently dilated itſelf, and the 


Hog's Bladder, to which the Stone was tied, aſ- 


cended and floated upon the Water; but on the 
contrary, by letting in the Air again, both the 
Bladders ſhrank and became ſmaller, and the laſt 
ſunk down; which ſhew'd the Action of the Air 
in the Bladders of Fiſhes, as is above repreſented 
with great Clearneſs. ky 
Another Experiment proved the ſame no leſs 
agreeably: We fill'd a little Bottle A (Tab. XVII. 
Fig. 7.) ſo far with Water, that being inverted, 
there remained a little Air upon the Water at A; 
but being pur looſe into a great Veſſel of W ater, 
x funk down. But after having put this great 
Veſſel M N QP under the Receiver of the Air- 
Pump, and drawn off the Air that preſſed upon 
the Superficies of the Water MN, the Air that 
was in the little Bottle at A miſſing its Reſiſtance, 


did remarkably and viſibly dilate itſelf; upon which 


forcing the Water out of the ſaid Bottle, it made 
the Bottle riſe up to B; but upon reſtoring the 
Preſſure of the Air upon the Water at MN, the 
Bottle ſunk again, becauſe the Air at B was there- 
by compreſſed into a ſmaller Space, and the Wa- 
ter returned into the Bottle, and made it heavier 
again. This, if the Bottle be not too full of 
Water at firſt, may be repeated as often as you 
pleaſe, by every lifting up and letting down of 
the Sucker of the Pump. 


SECT. XXIX. The Efeft of Cold and Heat, 
and of a greater or leſſer Column of Water preſ- 
ing upon Fiſhes, ſhewn experimentally, 


Bur now in caſe the Air contained in the Fi- 
ſhes Bladders ſhould be always the fame, and the 
Quantity thereof unalterable, we know that Dy 
I the 
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the Gravity of the Water, and according as the 
Preſſure thereof is greater or ſmaller, the ſaid 
Air would be more or leſs compreſſed, as it hap- 
pens likewiſe by Cold or Heat: the Conſequence 
of which would be, that the Fiſhes would be 
driven upwards or downwards oftentimes againft 
their Will and Convenience. 

To give an Inſtance hereof: In caſe of Heat 
or Cold, and to ſhew the Proof of this Suppoſi- 
tion, we need only let ſo much Water run into 
the aforeſaid little Bottle (Tab. XVII. Fig. 7.) 
that it may fink very {lowly and gradually, with- 
out much over-balancing the external W ater, and 
remain lying at A. Then ſet the Veſſel MNQP, 
either by the Fire, or in the Sunſhine, whereup- 
on the Air at A dilating itſelf by the Warmth of 
the Water, will drive out a little Quantity of the 
Water that is in the Bottle; and the Bottle be- 
coming lighter thereby, will riſe up to D; but if 
you let the external Water cool again, the Air will 
be compreſſed and reduced to a ſmaller Space in 
the ſaid little Bottle, and the Water flowing into 
it, will fink it again down to A. 

But to ſhew likewiſe, that the ſame Effect may 


be produced by a greater Depth or Column of 


Water; and that the Air in the Bottle may be 
more compreſſed without a greater degree of Cold, 
than when the Bottle is nearer to the Superficies 
of the Water, take the Bottle E, and by putting 
more or leſs Water into it, you may bring it to ſuch 
a Weight, that when you let it go, it will float 
upon the Superficies of the Water MN; but b 

a Thruſt, or with the Addition of never ſo little 
Water, it will ſink down: Now if you take a Stick 
and thruſt the little Bottle E down to O, you 
will ſee it continually ſinking there, tho? you ſhou'd 
raiſe it a little up; and again, when it is raiſed up 
to about MN, you will fee it continually float- 
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ing upwards, tho' you ſhould thruſt it a little down. 
And it may likewiſe be often moved in the middle 
this way and that way, between N and P, hori- 
zontally, without cither riſing or ſinking, if you 
can find the exact Middle D; and holding the 
Bottle with the Stick againſt the Side of the Vece 
till it be quite ſtill, it will remain in the very 
place you leave it. 

Thoſe that underſtand Hydroſtaticks, know 
the Reaſon thereof; and thoſe that do not, may 
learn them in Contemplation XXVI. Thoſe Rex- 
ſons are; That the Bottle being at O, is driven 
down with a Force, as FR, and upwards with 
another, as FS; but being at D, the Force FH 
preſſes it downwards, and FI upwards. From 
hence we fee, that this Bottle is every where 
berween two Powers preſſing againſt each o- 
ther, which are greater when at O, and both of 
'em gradually leſs when it is at D, or yet higher: 
W herefore the Air at O ſuffering a greater Preſ- 
ſure than ar D, and being Iden mae contract- 
ed or preſſed together, the Bottle is fuller of Wa- 
ter, and conſequently heavier at O than at D or 
E; it muſt therefore ſink at O, riſe at E, and at 
D remain in an Equilibrium, that being ſuppoſed 
the Place where the Bottle, with the Water and 
the Air it contains, taken all together, is equal in 

Weight to a like Bulk of Water. 8 

Now, if inſtead of this Bottle we ſuppoſe a Fiſh 
with its Bladder, in which ſo much Air is included, 
that in Winter the Fiſh, by the Expanſion thereof, 
may emerge; and when arrived to the Superficies 
of the Water, may with little trouble contract its 
Bladder, and the Air within it, after ſuch a manner, 
as to remain where he is, or to be able to fink down 
again: In ſuch a Caſe it is plain, that a hot 
Summer following, this Air, the Expanſion where- 
of was ſufficient in Winter, being {till the ſame in 
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Quantity, will dilate itſelf much more ſtrongly 
by the Heat, and hinder the Fiſh, unleſs he con- 
ſtantly exerts all his Strength, from being able to 
deſcend again. | 

The ſame Inconvenience would happen if there 
were leſs Air in the Bladder, and only ſo much, 
that the Fiſh might eaſily ſupport itſelf at top of 
the Water in Summer; for upon the Return of 
Winter, or upon a Fiſh's deſcending lower, and 
meeting with more Cold, and a greater Preſſure 
of the Column of Water upon it, and by both 
theſe Means, the Bladder being contracted with- 
out any Concurrence on the part of the Fiſh, 
much Strength muſt be uſed to raiſe it up again; 
inſomuch, that with the Change of the Seaſons, 
the Fiſh would: oftentimes have too much Air in 
the Summer, and too little in Winter: So like- 
wiſe the Fiſhes paſſing into Water of different 
Gravities, would be many times furniſhed with 
too much or too little Air in their Bladders; and 
in order to avoid all theſe troubleſome Alterations, 
and to paſs conveniently from one place to another, 
they would be obliged to remain always in a Water 
of about the ſame Weight, and as much as poſſi- 
ble in the like Depth and Temper, as to Heat and 
Cold. | 

To prevent all theſe Inconveniences, the readi- 
eſt manner ſeems to be, that the Fiſhes ſhould be 
endowed with the Faculty of increaſing or leſſen- 
ing the Quantity of Air in their Bladder, according 
as occaſion required, which likewiſe we ſee happen 
by the Wiſdom of the Creator; foraſmuch as their 
Bladders have a Communication with their Sto- 
mach by the Means of a very ſmall and narrow 
Tube; fo that they can diminiſh the Air by diſ- 
charging from the Bladder thro' the Mouth, and 


increaſe it by drawing it in again: about which 


Borelli, Prop. CXI. Part I. has this Obſervation, 
84 That 


678 The Religious Philgſopher. 

That the Bladder is empty when the Fiſh being 

in Vacuo, diſcharges a 2 many Air- bubbles by 

its Mouth; and the ſwallowing in of Air may 
erhaps be the Reaſon, why we often ſee the 

þ iſhes moving their Mouths in the upper Part of 

the Water near the Air. 


SEC. XXX. Convictions from the foregoing Ob- 


ſervations. 


Nov if a deplorable Atheiſt has taken the Pains 
to read this, and underſtands it, let him tell us, 
whether it can any ways ſcem probable to him, 
that ſo many Laws of the Water, of the Air, and 
of the Motion of the Muſcles in Fiſhes, are fo ac- 
curately obſerved by mere Chance? Or could blind 
Nature, ignorant in itſelf of all its Effects, produce 
ſuch a Difference, as on the one hand to furniſh 
the Fiſhes with ſuch a Bladder, and Birds on the 
other hand, tho' they likewiſe move in a fluid 
Matter, or in the Air, with quite a different Me- 
thod of Progreſſion; ſince ſuch a Bladder by which 
a Bird were to be raiſed up, muſt be lighter than 
the Air, and for that reaſon empty of it. Now 
they who ever propoſed to raiſe a heavy Body in 
the Air, with a Globe out of which the Air is 
exhauſted, know firſt, That the Shell of it muſt 
be made pretty thick, leſt, being thin, it ſhould 
be unable to reſiſt the Preſſure of the external 


Air upon any Accident; and beſides, tho' all 


this were not obſerved, yet it muſt be of ſo diſ- 
proportionate a Magnitude, that no Bird, being 
encumber'd with. 1t, could be able to fly: Not to 
take notice, that the Greatneſs of a hollow Braſs 
Globe (that being empty of Air without lifting up 
any heavy Body, it might aſcend alone, and of 
itſelf) is computed by Mr. Leibnitz, in the Philoſo- 
phical Tranſactions of Berlin, publiſhed in the Year 
| 1710g 
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1710, p. 127. to be ſuch, that the half Diameter 
thence? would require to be above twenty thou- 
ſand times longer than the Thickneſs of the Metal 
of which the Cruſt of the ſaid Globe muſt be com- 
poſed; fo that the ſaid Globe being an Inch thick 
(tho? that perhaps would not be ſufficient to reſiſt 
the Preſſure of the external Air) the whole Mag- 
nitude of this hollow, Globe would take up ſome 
thouſands of Feet. I have expatiated here ſome- 
thing the more, to convince ſceptical Philoſophers, 
that are any ways verſed in modern Experiments, 
that the Structure of Fiſhes is entirely oppoſite to 
what is proper for the flying of Birds; and that it 
is undeniable, that m order ro make Fiſh and Birds 
move upwards and downwards, (each of 'em in 
their different Fluids) different Means muſt neceſ- 
farily be applied; which being performed in both, 
in a manner ſo ſuitable to all theſe Circumſtances, 
I leave it again to their own Judgment, whether 
this does nor plainly ſhew the Wifdom and the 
good Pleaſure of the great Creator. 


Sect, XXXI. Fiſh ſwim with their Tails. 


No w, if we obſerve farther in ſo many Fiſhes, 
that in order to their progreſſive Motion in Water 
by Swimming, they do not make uſe of their Fins 
as Oars to row with, nor after the fame manner 
as the Birds do their Wings in the Air, bur 
by the help of their Tails, much after the fame 
manner as a Boat moves when they put an Oar 
out at the Stern, and paddle with it backwards 
and forwards. Rae 

Is there no Wiſdom to be diſcover'd in this, 
(ſince Fiſhes ftand in need of no external Motions 
for raifing and ſinking their Bodies, as we have 
ſhewn before) that their Inſtruments are ſo formed, 
that no Time ſhould be loſt in their adyancing _ 

wards ! 
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wards? And that having made a Motion with 
their Tails, by which they are protruded, they 
have no occaſion to draw it back again, in order 
to diſpoſe the ſame, to repeat the ſaid protru- 
five Motion: This the Birds are forced to do 
with their Wings, that they may ſtrike upon the 
Air every time perpendicularly, in order to ſup- 
port themſelves therein; but the Fiſhes by put- 
ting their Tail in its former Place and Diſpoſition, 


exert the ſame force on the other Side, which 


contributes as much to their Progreſſion, as the firſt 
Stroke had done: Is it now by Chance, that theſe 
Tails, like the paddling Oars, are broad at bottom, 
that they may act with greater force upon the 
Water; and that they are compoſed of a ſtrong 
membranous Matter, which is however flexible; 
that the Muſcles of the Back are of ſuch a Stru- 
cture, as to move the Tail with a ſufficient Strength; 
even ſo far, that the Violence which the larger 


| kind of Fiſhes, ſuch as Whales, exert therewith, 


is ſo terrible, that one can hardly read the Accounts 
thereof without being amaz'd? 


SECT. XXX. The Uſe of the Fins. 


B r foraſmuch as in all Bodies that float in Wa- 
ter, the heavieſt Part always tends downwards, ac- 
cording to the Laws of Hydroſtaticks, would it 


not likewiſe follow from hence, that ſince the 


Backs of Fiſhes, quite contrary to thoſe of Birds, 
are the heavieſt Part of their Body, they muſt al- 
ways turn their Bellies upwards in the Water, as 
it is commonly obſerved to happen in dead and 
floating Fiſh, ſince their Bladder cannot be then 
compreſſed, but the Air being dilated therein, 
makes the Fiſh float and turn its Belly upwards, 


the Back being not only heavier, but the Belly 3 
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ſo lighter by ſuch Expanſion of the Bladder, than 


when the Fiſhes were alive. 

Can it then be imagined that the Wiſdom of 
the Creator did not foreſee this in the forming of 
Fiſhes, to which he has given two Fins under their 
Belly, by which they ſupport themſelves upon the 
Water, and by giving them the Faculty of Swim- 
ming whilſt alive with their Bellies downwards ! 
of which we may find an accurate Examination in 
Prop. CXIII. of Borelli, who having cut off all 
the Fins under the Belly of a Fiſh, and in that 
Condition thrown it into the Water again, found 
it continually ſtaggering on one fide or t'other, 
without being able to ſupport it ſelf in the natu- 
ral and common Poſition of Fiſhes. 

But beſides this, to the end that the Fiſhes 
might be provided of every thing that is neceſſary 
for them towards Swimming, it ſeemed to be 
{till wanting, that they ſhould be able convenient- 
ly to ſtop that Progreſs which they had acquired 
by their "Tails, and to be able to turn to the 
Right or to the Left in their Courſe, neither of 


which could be done by the Tail but with great 


Trouble. For this Purpoſe we find the Fiſhes pro- 
vided with two Fins on the Sides, by which, 
when they extend 'em both together againſt the 
Water, their Motion may be ſtopt; and if they 
ſtretch out one and keep the other cloſe, they may 
turn to that ſide whence the Fin is ditplay'd ; juſt 
as we ſee happen in a Boat, which turns to that 


Side where one Oar is thruſt our in the Water to 


ſtop its Progreſs. 


SECT. XXXIII. Creatures that live in the Air ſee 


confuſedly in the Water. 


IN caſe this does not yet ſuffice to convince a 
Sceptick that there is a Go p propoſing to himſelf 
| a wiſe 
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a wiſe End in all his Deſigns let him reflect upon 
what follows, which ſeems to be capable of re- 
moving all farther Uncertainty. 

It is known to every one that ever div'd un- 
der Water with his Eyes open, that one may in- 
deed fee the Light and many Colours of Objects, 
but that all will appear confuſed and without 
Diſtinction. Now we have ſhewn before, in Tab. 
XI. Fig. 2. that the Rays of Light BC and BC 
coming from the Point B into the Air, continually 
diverging or ſpreading wider and wider from cach 
other, meet in the Eye with a watry Humour, thro? 
which they do not then proceed directly from C, 
according to gg, but are retracted towards each o- 
ther at CD; which Refraction or Bending being 
repeated again the ſecond and third time at D and 
E, they both of em unite again at the bottom of 
the Eye at b; in which manner of collecting all 
the Rays proceeding from B into this one Point 5, 
all the Ex actneſs of a good Sight conſiſts. 

Let us now ſuppoſe this Eye, as alſo the Point B, 
in the Water; then the Rays B C and BC, will 
come out of the Water upon the aqueous Humour 
CC. And ſince, in order to be bent or refracted, 
they muſt likewiſe change the Medium thro” which 
they paſs, theſe Rays therefore remaining in the 
faid Medium or Water, and paſſing to C, will not 


be broken or bent to DD; but proceed directly 


to gg, till they meet the chryſtaline Humour 8 T. 


So that altho' they be refracted after the uſual man- 


ner, thro' the fame at D and E, yer failing of the 
firſt Refraction at C, they will not be able to ap- 
proach near enough to each other, in order to be 


collected juſt at one and the fame Point. b6, which 


is at the bottom of the Eye: But this Point of 
their Collection will fall farther behind the Eye, 
for Inſtance, at &; for which reaſon every Point, 
as B, with its Rays, will fill the whole Space 

11 1 
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nn at the bottom of the Eye; which happening 
in like manner from the other Points of the Ob- 
ject near B, the Rays of theſe ſeveral Points will 
be mingled together at the bottom of the Eye, even 
in the ſame Space between and u, and ſo occaſion 
an entirely diſtracted or confuſed Sight, becauſe 
each Point B is nor ſeen in a particular Point 5; 
after the ſame manner as in a dark Chamber, when 
you hold the Paper a little too near to the Glaſs, 
the Objects painted upon it are all confuſed, where- 
as by holding it at a due Diſtance, it repreſents 
the moſt accurate Painting that Eye ever beheld. 


Secr. XXXIV. 75 prevent this confuſed Sight, 
Fiſhes are endowed with rounder Eyes. 


No v this is the Inconveniency that would hap- 
pen, and be peculiar to all Fiſhes, if their Eyes 
were of the fame Figure with thoſe of ſuch Crea- 
tures as live in the Air. Now in cafe any one 
that ſhould doubt of the Wiſdom of God in the 
Formation of Fiſhes, does underſtand the Laws 
of Opticks, and if he were to tell us how this In- 
convenience in Fiſhes might be prevented, and 
how they could be furniſhed with a diſtinct Sight; 
ſuch his Skill in Opticks might indeed teach him 
ſome of the Methods whereby the ſame might be 
brought about; as for Inſtance, by holding a round 
Glaſs before the Fiſhes Eyes, as old People do, 
who find the fame Defect in their Eyes, be- 
| cauſe they become leſs round and more flat by 
Age; bur it is plain, that ſuch a thing can't be 
done for the Fiſhes. The making their Eyes 
longer, fo that they might be extended not to þ 
but to &, would indeed render their Sight more 
diftinE& ; but then it would bring along with it 
this Inconvenience, that their Eyes, by loſing ſo 
much of their Roundneſs, could not eaſily be turn'd 
| ro 
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to all Sides. And, to paſs over others, let him 
tell us, whether he could have thought of aſhorter 
Way, than by making the Cryſtalline Humour of 
the Fiſhes S T rounder, and of a ſmaller Gircum- 
ference than the Eyes of thoſe Creatures that live 
in the Air; and he will know, that according to 
the Rules of Opticks, this will be ſufficient to 
make good the Defect, and cauſe the Focus of 
the Rays to fall ſo much nearer upon the Cryſta- 
line Humour. 

Now this is what we really find in Fiſhes; in 
which the ſaid Humours arc ſufficiently convex, 
and like little Globules, as may be daily obſerv'd 
in the Eyes of boiled little Fiſhes z and as appears 
even in the Eyes of great Whales, which are very 
{mall and round, and which if they were larger, 
and conſequently of a flatter Circumference, would 
take up a great Part of their Heads for the uſe of 
their Sight, which now is contain'd in leſs 
Room. 

Now let thoſe ſelf-conceited but unhappy Phi- 
loſophers, who deduce every thing from mere 
Chance, or from ignorant or neceſſary Laws of 
Nature, retire within themſelves, and reflect, whe- 
ther it can ſeem probable to them, that it is per- 


fectly accidental, that beſides the wonderful and 


uniform Structure above-mention'd of the Eyes of 


all Animals, thoſe that belong to the Water have 


their Eyes fo form'd, as to ſee and diſtinguiſh Ob- 
Jects in that Element; and thoſe that live in the 
Air have theirs likewiſe adapted to this Element. 


Or let them with all their fancied Wiſdom, prove 
to us the Neceſſity, according to which they can 


infer from the Nature of the Water, that (unleſs 
the Creator had had this End in view,) the Eyes of 
Fiſhes would have been always rounder than thoſe 
of the Creatures which belong to the Earth or the 
Air. But as this is not poſſible for them to hs let 

them 
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them confeſs with us, and beſides with ſo many 
Men famed for Learning, that a G op of Wiſdom 
ind Goodneſs extending his Care even to Fiſhes, 
does viſibly appear in this matter. Or if they 
till perſevere in their Opinion, they muſt pardon 
us, if we ſay, we are compell'd to think that they 
are to be pity'd, as lying under a ſecret Judgment 
of Gop, as well as a natural Blindneſs, eſpecially 
if they go on to affirm, that after having duly 
weighed all things, they ſtill remain unconvin- 
ced. | 

I have dwelt a little the longer upon this Sub- 
ject, becauſe one of my Acquaintance, who being 
involved in Doubts, and having entertain'd ſome 
Scruples about the moſt important Truths, by 
much (but wrong) Philoſophizing, happen'd to 
read theſe Obſervations in Rohault's Phyſichs; 
whereupon he felt great Prickings and Trouble in 
his Mind, and preſently own'd that he was now 
fully and irrefragably convinc'd that the Eyes of all 
Animals, and eſpecially the Diverſity in the Form 
of thoſe of Fiſh, could not be produced without 
a manifeſt View and Deſign of him who made them: 
and conſequently, that there muſt be aGoD, who 
by cauſing his Wiſdom to appear to all Men by 
his Works, deſerv'd to be fear'd by all his Crea- 
tures. May he grant, that all thoſe wito ſhall read 
this, and (ſeriouſly reflect upon it, may like wiſe be 
convinced! g 8 


Secr. XXXV. and XXXVI. The Fruitfulneſz 
aud Numbers of Fiſhes. | 


THA we may be more confirmed in the Ac- 
knowledgment of a Gop, we need only con- 
template the Multiplication and Fœcundity of Fi- 
ſhes, which happens in many Kinds of them after 
ſo wonTerful a manner, as has been ſhewn already 


? 


* upon 
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upon another Occaſion; ſome of the Females dif. 
charge their Spawn, and the Males their Melt or 
Seed in the Water near each other, and without 
any farther acting of the Fiſhes on either fide, 
both theſe ſeminal Matters being entruſted to the 
Water, do produce young Fiſhes of the fame 
Kind. of | 

Now can any body imagine, that this Spawn 
and Melt of the Males and Females, together 
with the Water, have the Property of engender- 
ing Fiſhes after ſuch a manner by mere Chance, 
and without a wiſe Deſign? The rather, ſince 
we ſee that herein is a Direction or Diſpoſition of 
propagating the Species of Fiſhes above all other 
Creatures in an infinite Number; for if there were 
not ſome other extrinſical Impediment, every ſin- 
gle Grain or little Egg that we find in the Spawn 
would become a Fiſh. So that it is no wonder 
what ſome Travellers relate concerning their 
Fruitfulneſs; as for Inſtance, that in the Ifland 
called John Fernandez, in the South-Sea, there is 
ſuch a vaſt Quantity of Fiſhes, that one Man can 
in one Day catch enough to feed 200 Perſons. 

I have often thought of the Text in Geneſis i. 
20. And God ſaid, let the Waters bring forth ABUN- 
DA4NTLY the moving Creature that hath Life; 
whereby the two aforeſaid particular Properties, 
concerning the great Increafe of Fiſhes, are, as one 
may ſay, pointed out with the Finger; the ra- 


ther, becauſe in the 21ſt Verſe it is repeated with 


the ſame ſtrong Emphaſis, which the Waters brought 


forth ABUND ANTLY after their Kind. 


Now that this has reſpe& to Water, which as 
a ſecond Cauſe produces theſe Fiſhes out of their 
Spawn, ſeems to be deducible from hence, That 
the Procreation of Birds being mention'd in the 


ſaid Verſes, is not aſcribed to the Air, tho” they | 


live and are produced therein, as Fiſhes in the Wa- 
| | ter; 
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ter, as alſo, foraſmuch as afterwards mention is 
made in the 24th Verſe, of the Earth, (of which all 
Creatures do at preſent conſiſt, ſince all of *em re- 
ceive their Food from thence) after a different 
manner : And moreover, how much this firſt Com- 
mand of the Creator does continue firm, and pre- 
vail even to this very time, appears eſpecially from 
hence, that in both the quoted Places the Expreſ- 
ſion of bringing forth abundantly, is only found in 
relation to Fiſhes, but not at all mention'd con- 
cerning Birds and Beaſts, tho' they are compared 
with one another in the ſame Chapter. Now that 
the Fiſnes do multiply in much greater abundance 
beyond other Creatures, even to this Day (tho? an 
abundant Production is likewiſe aſcribed to other 
Places where there is no Compariſon; and in Ge- 
neſis the viii. and 17. and the ix. and 7- the ſame 
radical Word is uſed) at leaſt that they can be 
more multiplied, is obvious enough, from the pro- 
digious Quantity of Eggs in their Spawn, and from 
other Relations that have been hinted ar above. 
Thus in P/ civ. they are ſaid to be innumerable; 
and upon the ſame Foundation Jacob wiſhes that 
Ephraim and Manaſjes may grow into a Multitude, 
(or, as it is in the Margin of that Text, as Fiſhes 


do increaſe, Gen. xlviii. V 16.) At leaſt, it is 


_”m from hence, that thoſe Words were not ſpo- 
en without a fundamental Knowledge of the 


Properties of Fiſhes, as two great Circumſtances 


in which they differ from other Creatures, namely, 
the Effect of Water in their Production, and their 
great Fœcundity. | | 


SECT. XXXVII. The Curſe appears from the 
0 55 Production of Fiſhes. 4 


THERE may ſtill one Remark be made about 
the foregoing Matters; namely, that this ſo great 
Vo L. II. * b Multi- 
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Multiplication of the Fiſhes, which ſeems to be 
the neceſſary Conſequence of the Quantity of their 
Eggs, is not however obſerved to be ſo at this 
time. Now ſuch as allow the above-mention'd 
Text to be the Word of Gop, may diſcover 
herein the Force of the Curſe, which, after the 
Fall of Man, is extended to all things; for the ſake 
of which not only the Trees are leſs fruitful than 
from their Contexture one might have expected 
them to be, (of which hereafter more largely) but 
Men likewile live a ſmaller Space of Time than 
their Structure ſeems to promiſe, (of which ſome- 
thing has been ſaid above, in Contemplation XII.) 
Now if this be ſeriouſly conſidered by a Sceptical 
Atheiſt, it will not be eaſy for him to aſſign any 
other Cauſe beſides this Curſe for the ſame, nor 
to remove the Difficulty which offers itſelf, that 
ſo many Things, and among them the Fiſhes, do 
not anſwer the Expectation which we might juſt- 
ly entertain from their Structure; and, which is 
more, have not in ſo many Ages anſwer'd the 


ſame, tho' every thing be compleatly diſpoſed 


tkereto. 


SECT. XXXVIII. Creeping Creatures not yet 
thoroughly known. 


Now how the Creeping Creatures, ſuch as 
Worms, Snails, c. do move from one place to 
another without Legs, and other external Inſtru- 
ments, has not (that I know of) been yet exami- 
ned into with ſo much Accuracy, as to enable any 
one to ſay any thing ſatisfactory about it; he that 
deſires any account thereof, and how, according 
to the Opinion of the great Mathematicians, ſuch 
Motion may be perform'd, let him conſult Borelli, 
in his Book about the Motion of Animals, Part II. 


Prop. XIII. Mr. de la Hire, in his Treatiſe of 


4] Me- 
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Mechanicks, $. CXII. p. 358. ſeems to have carri- 
ed his Obſervations upon this Matter ſomewhat 
farther, affirming, that in great Worms, ſuch as 
are found in the Sea, the Muſcles can be diſcover'd, 
ſome of which encompaſs the Worms like ſo man 
Rings, others are extended lengthwiſe in the faid 
Worms. Now if this latter ſort be ſo form'd as 
Mr. Borelli deſcribes them, the Serpentine Motion 
of Worms ſeems to be performed by thoſe Muſcles 
ſince when the long Muſcles are contracted, 
the Worm becomes ſhorter, and when the round 
ones, it is {tretched out in Length. But foraſmuch 
as the Structure itſelf of thete Creatures does not 
ſeem to have been ſufficiently enquired into, we 
ſhall be ſilent about ir, that we may (as much 
as poſſible) avoid ſubſtituting Conjectures, tho? 
of very learned Men, and propoſing them to any 
one, inſtead of the true Works of the Creator. This 
only would I ask of any one that does not own a 
Gop, whether it can appear reaſonable to him, 
to ſuppoſe that a Worm is made without Wil- 
dom, when ſo many learned Gentlemen, though 
urged to give an account thereof, muſt acknow- 
ledge it to be a very difficult Queſtion, 


SECT. XXXIX. Inſects, Silk=wworms, Caterpil- 
lars, &c. 


Now if we paſs on to the Examination of the 
ſurprizing Structure of ſo many different Kinds of 
Shell-Fiſh, both great and ſmall, and yet farther 
of Caterpillars and Worms, and of the Aurelia's 
proceeding from them, and of Flies, Graſhoppers, 
Beetles, and the like; with which at preſent the 
Cloſet of Perſons of Diſtinction (that delight them- 
ſelves in contemplating the ſurprizing Works of 
the great Creator, ) do with laudable Charge and 
Pains abound and wherewith a great many Books 

Tt 2 beſides 
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beſides are filled, without near compriſing all the | 


kinds thereof; to produce many Inſtances thereof 
will not be neceſſary here, ſince they are to be 
found in ſo great a Number elſewhere. 


But to inſtance in two or three of em; ask any 


body, be it who it will, whether he can think 
that it is by mere Chance, that a Silk-worm comes 
out of an Egg furniſhed with all the Inſtruments 
for moving, eating, and digeſting its Food, as 


. other Animals are; that afterwards ſpinning itſelf 


up with the Silk that comes out of its own Bow- 
els, it 1s turned into an Aurelia, from whence at 
laſt proceeds a Butterfly, which after Copulation 
with a Male of the like kind, lays Eggs again, 
which in the following Year become Silk-worms : 
'This is known even to our Children that are wont 
to breed the ſame. a 

They that in Summer meet with ſo beautiful a 
Butterfly as is repreſented Jab. XVII. Fig. S. flying 
with Wings, running with Legs, and furniſh'd with 


all the neceſſary Parts for Nouriſhment and Ge- 


neration; when they read in the Obſervations of 
the accurate Mr. Geodart, that the ſaid Creature 
was a Caterpillar B before, and that it was firſt 
turned into the Aurelia C, and afterwards became 
a Butterfly ; could they, ſecing ſuch Metamorpho- 
ſes, and Change of Figures in ſo many kinds of 
Animals as are briefly named above, and of which 
the ſaid Author faithfully reckons up a great Num- 
ber; could they look upon 'em, I ſay, otherwiſe 


than as ſo many Wonders of a great and wiſe 


Creator? Or can they perſuade themſelves, that 
all this is brought about by Cauſes diveſted of Un- 
derſtanding and Knowledge? And the rather, for- 
aſmuch as the little Eggs of thoſe that we know 
are found by Experience not ſooner to diſcloſe 
their Voung ones, than till the Herbs and Leaves 


that are to ſerye them for Nouriſhmenr do ſpring 
er. OUT ; 
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out. of the Ground or Trees. Now if this be 
true, as ſeveral Naturaliſts pretend they have ob- 
ſery'd, let an Atheiſt ſee whether he can calmly 
perſift in that Opinion, that here is no room for 
an End and Deſign of a great Preſerver. And if 
the ſame has place here, and that there is undoubt- 
edly ſo great, ſo adorably wiſe and powerful a 
GoD that governs all Things, woe be to them, 
yea, double woe to all that deny him. | 


SECT. XL, The Confideration of ſmall Animals 


in general. 


To return to the Matter again: Since theſe In- 
ſects, together with Shell - fiſn, have been conſider'd 
with great Diligence by many learned Men, every 
one may find matter of Aſtoniſnment in what has 
been tranſmitted to the learned World concerning 
the ſame; and I hope that this happy beginning 
which Men of Note and Judgment have made, 
may in proceſs of Time be an Inducement to great 
Minds, to contemplate theſe ſmall Auimals in cer- 
tain other Views, and to enquire farther into the 
Wiſdom and Art that do ſo manifeſtly appear in 
the Inſtruments which they uſe for Motion, Nou- 
riſnment, and all external Senſation; by which 
particularly the Glory of their great Creator (which 
does not appear leſs in the Structure of a Fly, a 
Flea, or a Mite, than in the making of the big- 
oe Elephant, ) may be demonſtrated by yet 

ronger Arguments againſt thoſe that refuſe to ac- 
knowledge the ſame. . 6 

He that doubts hereof, let him conſult thoſe 
great Enquirers, who by the help of their Micro- 
ſcopes have diſcover'd as it were a new World, 
and thouſands of otherwiſe inviſible Creatures; in 
the inconceivable Smallneſs of which, not only 
the Deſires of a curious Eye will meet with entire 

; + Satiſ- 
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Satisfaction, but likewiſe the manifeſt Deſigns of 
the Creator, and his Wiſdom and Goodneſs, (even 
with reſpect to theſe Animalcula, that by reaſon of 


their Smallneſs are almoſt inviſible,) will ſhine forth 
as clear as the Sun. 5 * 


SECT. XLI. The Eyes of a Beetle, and Conviftions 
from thence. ; 


FoRASMUCH as whole Books have been writ 
upon this Subject, I ſhall only give an Inſtance in 
the ſurprizing Structure of the Eyes of a Beetle, 
the like of which we alſo find in Flies. The great 
Creator, in the Formation of this Inſect, thought 
fit to make the Eyes thereof immoveable, which 
in bigger Creatures can be turned to all Sides; 
ſhewing thereby, that he does every thing accord- 
ing to his good Pleaſure, and will be bound to no 
Laws. Now it is certain, that theſe Beetles 
and Flies, not being able to turn their Eyes, can 
only fce that way towards which the Opening of 
their Eye is directed; but becauſe the bounriful 
Preſerver of all things does likewiſe extend his 
Goodncſs even to the moſt contemptible Crea- 
tures, and that they may be aware both of the 
Birds and other Perſecutors that prey upon 'em, 
and uſe them for Food; and that they may ſpy 
them not only before, bur ſidewiſe, and likewiſe 
behind, in order to their Preſervation, he has been 
—— to cauſe their Eyes to ſtand out of their 

eads, with a Protuberance or Convexity, and 
beſtowed upon 'em ſuch a Figure in a manner as 
we find in Glaſſes, which being ground with ma- 
ny and different Faces, do multiply the Object as 
many times as there are Superficies upon the Glaſs; 
So that each of theſe little Planes or Superficics 
of the Eye do appear thro? a good Microſcope to 
be an exact hexangular Figure, as we may 1 in 

| a Bec: 
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2 Beetle's Eye (Tab. XVIII. Eg. 2.) ABCD, 


and in that of a Fly (Fig. 3.) GEF. They thar 


look upon it in this Table, muſt be pleaſed to 
take notice, that it 1s repreſented here much 
greater than it really is, and ſo as it appear'd 
through a good Microſcope ; whereas other- 
wiſe each of em are ſo ſmall, that the Obſerver, 
Mr. Leuwenhoek, having counted thoſe that are in 
the Diameter of the Eye, juſtly concludes, that 
the Number contained in the Superficies thereof 
does amount at leaſt to 8000. | 

From this Structure every one may infer, that 
theſe Inſects by the means of ſo many different 
and convex Superficies, are able to ſee upwards, 
downwards, ſidewiſe, before and behind, as if the 
had ſo many Eyes, with as much Eaſe, and per- 
haps more, than any other Creature thar can turn 
one and the ſame Eye every way. 

One that is well verſed in Dioptricks, and un- 
derſtands the Nature of Viſion, might perhaps 
find this Defect in ſuch a Structure; that in caſe 
theſe Inſects muſt fee like others, it would not 
be poſſible, if the Superficies were flat, (as in 
the poliſhed Glaſs or Diamonds, to which they 
were compared, ) that the Rays paſſing thro' them 
from a Point, could be collected in a Point at the 
bottom of the Eye, which, as we have thewn 
above, is required to diſtinct Sight, and which 
is beſides, the reaſon why the Eyes of Fiſhes muſt 
be rounder than thoſe of other Creatures living in 
the Air. So that theſe Inſects, according to the 
Laws of Viſion, might indeed have a confuſed 
Senſation of Objects without them, bur yet ſee 
nothing diſtinctly thereof, unleſs each of the ſaid 
little Superficies were in themſelves convex. But 
can any one who juſtly objects this Difficulty, 
obſerve again upon farther Enquiry, without be- 
ing amazed at the Wiſdom of the great Creator, 
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that each of theſe exceeding {mall Superficies are 
of a convex and globular Figure, to the end that 
they may ſerve for a diſtinct Sight to each of theſe 
little Animals, according to the exact Rules of 
Opticks; as thoſe that examine them more nice- 
ly and attentively will find. But foraſmuch as 
the globular Figure cannot be compleatly ſhewn 
by the ſaid Microſcopes, tet any one take the Eye 
of one of thele little Creatures, and obſerve them 
nicely againſt the Light of a Candle, holding them 
at a little Diſtance from the Glaſs, and he will 
then diſcover as many Images of the Flame of a 
Candle inverted, as there are Superficies in the 
Eye of a Fly, all encompaſſing the middle Super- 
ficies upon which he looks as in a Right Line: 
Which burning Candles are fo exactly delineated, 
tho' exceeding ſmall, that as the Flame of the 
Candle itſelf moves upwards, the Picture of it will 
appear to do the ſame every time, but inverted; 
Juſt after that manner, as one may ſee thro? a round 
poliſhed Glaſs, the Picture of a remote Candle 
inverted upoma white Paper; or otherwiſe look- 
ing through a double Microſcope; as likewiſe by 
keeping ones Eye behind the Focus of a round 
Glaſs; in all which Caſes one fees the Object turn- 
ed upſide down. | 
Now every Mathematician that is never ſo lit- 
tle verſed in Opticks, knows that this cannot be 
done by a concave or flat Figure; and that in or- 
der to ſnew the exact Image of a luminous Object 
inverted, (which is here beyond Expectation every 


way diſtinct,) a convex or a more protuberant Fi- 


gure is only required; which cannot be doubted 
by any one that underſtands the Refractions of 
Light. 

I muſt confeſs, that for my own Part, I could 
not oftentimes ſee and obſerve without Emotion, 
a Providence operating with the wiſeſt Views 

even 
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even in the very ſmalleſt Things, and appearing not 
only ſo viſibly, but ſo adorably too in theſe imall 
Animals. And fince ſuch a Figure would cre- 
ate Trouble enough to the molt skilful Glaſs- 
rinder, if he were to form a great and manageable 
laſs like it, how impoſſible would it be for any 
human Art to extend itſelf ſo far, as to commu- 
nicate ſuch a Shape, and all the Properties belong- 
ing to Sight, to an almoſt inviſible Animalculum ? 
Now if theſe little Particles or Eyes were' nor 
tranſparent, there would be no Sight; if each of 
'em were not round, there would be a Sight, but 
confuſed; if they were not diſpoſed in a convex 
Superficies, theſe Inſects would not be able to ſee 
round about *em, - becauſe of the Immobility of 
their Eyes; if the Membranes thereof were not 
ſupplied with Humours proper for them, and 
ſuch as muſt be conveyed thither by inconceivably 
little Veſſels, the Sight would be ruin'd by Dry- 
neſs, as Experience teaches us when Eyes conti- 
nue too long dry: Now all this 1s required, and 
all this is found in each of theſe Inſects, and eve- 
ry one of theſe Circumſtances is wonderful: Can 
we then ſee them all cancurring in ſo ſmall a 
Compaſs, and coolly affirm, that it is all by 
Chance? . | : 
| Now every one that has ſeen the curious Stru- 
cture of the Eyes of theſe fo ſmall Animals, in the 
Obſervations of Mr. Leuwenhoek, or other Natu- 
raliſts, or made the Experiment himſelf, may ima- 
gine, how overflowing the Wiſdom of the great 
Creator thereof is, who hath vouchſafed to diſplay 
ſo much Skill and Contrivance to render happy fo 
many thouſand Millions of ſuch contemptible In- 
ſes, (how much more then a rational Man?) and 
to cauſe them to ſee diſtinctly. 


SECT. 
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Sect. XLII. Something concerning the Beginning 
of Action in Beats. . 

Mx Reader muſt not be ſurprized, that in this 
Contemplation of Animals, I have faid nothing of 
the Principle of the Actions in Beaſts; concern- 
ing which Philoſophers differ ſo much among 
themſelves, ſome of whom look upon Beaſts to be 
no more than Clock- work, without either Senſe or 
Underſtanding ; but others think that another 
Principle of their Actions muſt be allowed, to ena- 
ble Beaſts to act as we fee 'em. 72 
The chief Reaſons that have induced me to 


| paſs over this Matter in Silence, are, that both 


theſe Parties agree in owning a Gop, how much 


| ſoever they differ in other Sentiments z wherefore, 


fince we only write here for the Conviction of 
Atheiſts, we thought it unneceflary to engage our- 
ſelves in this Subject. 

However, to ſay one Word about it to — 
Infidels, how much ſoever we fee perform'd by 
Beaſts that may appear ſurprizing to us, and how 
much ſoever they may ſeem to mimick the Actions 
of Men; this is certain, that we could never yet 
diſcover any thing in them that was like any Sign 


or Character of the Knowledge of a Gop, or of 


his Service. Let then an Atheiſt learn from hence, 
that far from deſerving the Title of a frong Mind, 
upon account of his deplorable Philoſophy, the 


only Reward that he is like to receive for the 


Pains he takes therein, (I ſay it with Compathon 
for his Blindneſs, and without Defign of the leaſt 
ſarcaſtical Reflection, ) is, that it ſerves to diſtin- 

uiſh him from a rational Creature, and in this 
Caſe ſinks him down into the Condition of a Beaſt, 
and yet without giving him this comfortable 
Aſſurance, that he is to expect nothing elſe _ 
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his Death, but to be reduced to the State and 
Condition of irrational Beings. And I leave him 
to judge for himſelf, (ſince there appears in Men 
the Knowledge of a Gop, but by no means in 
Beaſts,) whether the Opinion of Chriſtians is 
ſo abſurd, when they maintain, that Death does 
entirely annihilate Beaſts, but that the Souls of 
Men do ſtill remain; foraſmuch as the Know- 
ledge of an eternal Go p does exert itſelf ſo much 
more adorably in a Being that is framed for Eter- 
nity, and ſo adapted to glorify that Gop for 
ever. : 12 


CONTEMPLATION XXII. 
Of Praxts. 


1 4 | 4 


_— * — — 


SE Cr. I. Tranſition to PLANTS in general. 


I T O W for the farther Confirmation of what 
1 VN we aim at in all theſe things, let us pals 
on to the Plants; and tho” a great many of them 
be ſtill unknown, yet, what the Experiments of 
Enquirers have diſcover'd thereof of late Years, 
is ſufficient to prove, that a wonderful Power and 
Wiſdom does appear, in adapting them all to their 
reſpective Uſes. | 
| Now if we ſhould take notice of nothing more 
than what is already ſufficiently known both to the 
Learned and Unlearned, namely, that we ſee a 
little Seed firſt taking Root downwards in the 
Earth, and then ſhooting up a Trunk or Body in 
the Air, and in ſome producing Branches, _ in 
others 
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others Leaves, Flowers, and Fruit; in which a- 


gain there is a Seed; by this means multiplying the 
Plant, which, when dead, revives again in the 
Poſterity of the ſame Species; let every one con- 
ſider with himſelf, whether he could expect ſuch a 
conſtant Circulation and Series of Plants in Seeds, 
and again of Seeds in Plants, that has laſted fo 
many Ages without any Variation; and all the 
Inſtruments neceſſary thereto, from mere Chance, 
and a confuſed Concourſe of Atoms. 


Secrt. Il. Without Earth and Water no Plant 
will ſpring from their Seeds. 5 

Lr an Infidel or Sceptick examine farther the 

Earth and the Rain- Water, (of which, when we 

treated about Water itſelf, we ſhewed that all 

Plants do moſtly conſiſt,) after as many different 

Ways as he can poſſibly; and then let him ſee, 


| whether he can with any Reaſon prove from 


thence how it comes to paſs, that when we fow 
the Seed of a fine and {weet-ſmelling Flower, or 
of nouriſhing Corn, and another of a poiſonous 
Plant in the 15 | 
ducea Plant according to its own Nature, differin 
ſo much in Figure, in Strength, and other Proper- 
ties; and let him ſay, whether it does appear to 
him with any kind of Probability, that all this is 
done without Wiſdom and the rather, foraſmuch 
as Earth and Water being excepted, Experience has 
ſhewn in ſo many Caſes, as the learned Malpighz 
obſerves, Of the Seeds of Vegetables, p. 12. that 
neither Urine, nor Lye, nor Spirit of Copperas, nor 
Chalk, nor Salt-petre, ifin too great abundance, nor 
Antimony, nor burnt Hartſhorn, nor many other 
things, when mingled with Water, and the Seed 
ſoak' d in ſuch Water, or when water'd with the ſame 
after they ſpring up, can produce any Increaſe or 
| Growth 


me ſort of Earth, each of em will pro- 
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Growth thereof. Nor, according to the Obſerva- 
tions of the ſaid Author, can Seeds produce their 
uſual Plants in ſimple Water only: They that would 
be fuller inform'd of this Matter, may conſult that 
accurate W riter in the Place above quoted. 

Now when ſo underſtanding and learned an 
Enquirer has made ſo many Experiments about 
Plants in vain; and conſequently, fince 'tis not 
ſo eaſy for any one to diſcover wherein conſiſt thoſe 
Properties that are requiſite for producing Plants 
out of their Seeds, and yet we ſee, that they are 
in a manner found alone in Matters ſo contem- 
— to the Vulgar, and trampled under foot, as 

ater and Earth; let any one that does ſtill 
doubt of the gracious Direction of the great Pre- 
ſerver of the World, ask himſelf, whether he 
could beſtow upon a ſimple Seed, or upon Water 
and Earth, a Figure or Form, by which the whole 
World may be preſerv'd from Death: And in 
caſe he can't, (as hitherto no body ever had ſuch 
a Faculty,) whether he has not juſt Cauſe from 
all theſe things, to acknowledge a Wiſdom far 
ſuperior to his own, and to that of all Mankind; 
and at the ſame time too, a Goodneſs and Bounti- 
fulneſs that has beſtow'd upon all Creatures their 
Food and Support. 


SECT. III. Every Seed has its Seed- Plant. 


Now they that would fee how far the Know- 
ledge of Men has attained, in reſpect to the Parts 
of which Plants conſiſt, and the Uſe thereof in 
their Increaſe and farther Oeconomy, may conſult 
thereupon the learned Writings of Grew, Malphigi, 
and in ſome Caſes of Leuwenboek allo, and others; 
and one would think-that towards the Conviction 
of an Atheiſt there would be nothing more m_— 

than 
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than to refer him to the Obſervations of thoſe Per- 
ſons: Atleaſt, that which can't occur to him with- 
out great Aſtoniſhment, is, that he will find in the 
Accounts they have given about .Seeds, that ha- 
ving enquired into a vaſt Number thereof, they 
have diſcover'd and ſeen in every ſingle Seed an 
involved Stamen of the future Plant, which by 
Malphigi is named Planta Seminalis, or the Seed- 
Plant. | | 


SE Cr. IV. The Seed-Root and Pluma in a Bean. 


To ſay ſomething thereof, which every one 
may eaſily try: Take ſome great dry Beans, and 
ſteep em 24 Hours in Water, then take them out 
and lay them in a Place that is dry, but not cold, 
ſo long till, as the Gardeners term it, they begin 
to ſhoot out; ſtrip the Skin off of one of 'em, and 
you will find the Body of the Bean conſiſt of two 
Parts, lying with their Planes againſt each other, 
and having a little white Stalk or Sprig by which 
they are join'd together; for inſtance, Tab. XVIII. 
Fig. 4. aaa, and aaa, are the two Parts of the 
Mir Bean; dc is the white Root-Sprig faſten'd to 
both the Sides, and which afterwards in the Earth 
becomes the Root of the Plant. Now let an unhap- 
py Sceptick ſay, ſince this Root die muſt firſt 
grow and ſpring out before it can be nouriſh'd by 
the Earth, and be turned to a Root for the whole 
Plant, whether he can imagine that it comes to 
paſs without any propoſed Deſign, that in the 
Body of the Bean, and in both the Parts thereof, 
there is another Root placed, repreſented here by 
bbbb; which is carried on to the white little 
Point c, on each fide with a Branch 44, and there- 
by furniſhes this little Root-Sprig de, de, with 


nurtricious Juices, in order to communicate there- 


to 
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to the beginning of its Increaſe, and the Power 
of becoming a Root, before it be able to draw 
any Nouriſhment out of the Earth. 

From this little ſprouting Root de there proceeds 
to the other {ide another little Body e, which being 
the Trunk or Stalk in Miniature, does conſiſt of a 
very little Stalk and Leaves; upon which account 
it is called by Dr. Grew, the little Pluma, or Fea- 
ther; and the ſaid Sprout of the Roor de, and 
this little Feather e, do make together the Sta- 
men of the following Plant. 


SECT. V. Each Plant has two Roots. 


So that almoſt every Plant (as Experience 
teaches us, that the ſame thing happens in al- 
moſt all the known Seeds after the fame man- 
ner,) is thus furniſh'd with two Roots; the firſt 
of which is that deſcrib'd here by 44 and 5, 
and which ſpreads itſelf through the Body of the 
Seed, being therefore call'd the Seed-Root feeding 
the little Root-Sprout 4c, and the Fluma e, fo 
long till the firſt of thoſe is big enough to draw 
Nouriſhment to itſelf out of the Earth, and then 
it becomes the ſecond and laſt Root, cauſing the 
Pluma, now become a larger Trunk, ro grow up 
to a compleat Plant. From whence it is farther 
apparent, that the Matter of the Seed itſelf, or 
of the Bean by which the firſt Sced-Root bb, bb, 
is extended, performs almoſt the fame therein (by 
making the Root-Sprout d c pur forth ar firſt,) as 
the Earth does afterwards when it becomes a 
larger Earth-Root; that is, does feed and increaſe 
the whole Plant. | 

This Seed-Root bb, bb, appears more plainly 
in large Beans, and in the Seeds of Lupms, than 
in many others, according to the Obſervation of 
the ſaid Dr. Grew. And in caſe one cuts a freſh 
. 1 cropt 
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cropt Bean into thin Slices croſſ-wiſe, one ma 

ſee in every ſuch Slice the Courſe of the little Seed- 
Roots (repreſented here by little Points or Dots,) 
quite to the End; (fee Tab. XVIII. Hg. 5.) where 
bb ſhew the Dots through which the Seed-Root 
is cut acroſs; and if you ſhould,cut off thin Skins 
lengthwiſe from the ſaid Bean, you may ſee the 
little. Branches of the ſaid Root that were juſt 
before cut acroſs. Tab. XVIII. Fig. 6. ſhews the 
ſaid white Lupin, as 1t appeared to Dr. Grew, of 
which e is the Pluma, d the Root, dd the Pith, 
and aa the Branches of the Seed- Root. Fig. 7. is 
the Seed of a Gourd, where the ſaid Gentleman 
ſays, that one need only ſplit it in two, in or- 


der to ſee within it the ſaid Seed-Roots clearly 


and accurately in all their Branches. In other 
Seeds, where theſe Roots are not quite ſo viſible, 
either becauſe they are of the ſame Colour with 
the reſt of the Body, or for other Reaſons, yet the 
Root-Sprout, or the Feathers, may be always 
ſeen plain enough. | Yide Grew, Cap. I. of his A- 
natomy of Plants. | 1 


SECT. VI. The Cavity in the Bean for the 
8 Pluma. | 


ON might here add other Particulars; as for 


Inſtance, that in; Fg. 4. the little Pluma e, is the 


Origin of the future Trunk, or rather the Trunk 
itſelf in Miniature; for which Reaſon thoſe that 
know how very neceſſary it is to the Exiſtence of 
the Plant, and who likewiſe obſerve the Tender- 
neſs thereof, muſt they not be convinced, that it 
was with ſome View and Deſign, that in each 
Parr of the Bean there was form'd a ſmall Cavity 


to place the ſaid Pluma, and to preſerve it from all 


Inconveniences, in ſuch a manner that the Beans 
may be handled, thrown together in Heaps, _ 
e 
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toſſed into Sacks, without the leaſt Prejudice to 
the ſaid tender Trunk ? 


Se cT. VII. The Hole inthe Skinof the Root-Sprout? 


BESIDES all this, we ſee in the great Seeds, 
ſuch as Beans, even with the naked Eye, {and 
in thoſe that are ſmaller with the Microſcope,) 
that the external Coat or ſurrounding Membrane 
is always pierced or bored through with a very 
little Hole, directly oppoſite to the Point of the 
Root-Sprout e; to the end that when the Seed 
is ſown, and begins to ſhoot forth, this Root- 
Sprout may not be hinder'd by the Thickneſs of 
the cloſed Bark or Skin, from growing out and 
ſpreading itſelf in the Earth; in order, as we have 
ſaid before, to ſerve afterwards for an Earth- Root 
to the Plant. Inſomuch that even Nuts, and 
hard Peach-ſtones, have the like Orifice or Holo 
to make room for the putting forth of the ſaid 


Root-Sprout. 


SECT. VIII. The nutricious Juice or Sap changes 
its Way in the Seed. 


THos E that deſire to be informed of other 
Particulars, in which the Wiſdom of the Creator 
does appear, may conſult the aforeſaid laudable 
Authors, concerning the Structure of the Seed it- 
ſelf, and learn thereby ro acknowledge a higher 


Direction of him that has adapted the Inſtru- 


ments of the Seed thereto; among which there is 
one that cannot be contemplated without Wonder, 
namelv, that the nutricious Juice, which pro- 
ceeding firſt from the Matter of the Body of the 
Seed a a aa, Fig. 4. through the Seed-Root 5 4, 
cauſes the Root- Sprout 4, to fix itſelf below in 
the Ground; after which it changes its Courſe, 
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| as ſoon as ever this Root becomes {ſtrong enough 

to draw its Nouriſhment from the Earth; and 

then on the contrary, taking its way upwards, it 

cauſes the Pluma e to ſhoot forth, in order to be- 
come a Trunk. 


SECT. IX. The Seed- Leaves, and their Uſe. 


| Ir is remarkable, beſides all this, that in moſt 
| Seeds, when the Root is big enough to feed the 
Plant, theſe Seed-Particles aa, aa, are carried 
upwards with the Trunk out of the Earth, after 
| which they compoſe the Seed- leaves, ſo called, be- 
| cauſe theſe firſt Leaves, in almoſt all Plants, have 

a different Figure from the ſubſequent Leaves of 
the ſaid Plants. This is very viſible in ſome Seeds, 
as for Inſtance, in Cucumbers, in which the Sced 
itſelf, with its white Colour, does firſt appear 
above Ground; and afterwards by little and 
little becomes viſibly yellow, and then is turn'd 
into green Seed-leaves: The ſame are as many 
in Number as the Parts of which each Seed 
conſiſts. RNs | 
We do not here diſpute, whether the Uſe of 
thele Leaves is to communicate a more proper 
Food to the Pluma, or tender Trunk of the Plant, 
than the Root is capable to do at that time from 
the Earth, and to moiſten the ſaid Trunk with 
the Dew and Water of Rain which they receive, 
by conveying it along their little Stalks, and ſo 
| - hinder it from being too ſuddenly dried up by 
the warm Air; or whether theſe Seed- leaves help 

to defend the tender Plant from other Inconvenien- 
ces, after the ſame manner as we ſee where in thoſe 
Grains that have no Seed-leaves, the Pluma en- 
compals'd with a Membrane like a Sheath, pro- 
bably for the ſame purpoſe; and of which alſo, we 
may obſerve two little Membranes in the great 
ED Ns „in, 
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Bean, that have likewiſe no Seed-Bladders. Ar 
leaſt Dr. Grew obſerves, that in Seeds, the Parts 
of which ſpringing out of the Earth, are turned 
into Secd-leaves, none of theſe ,membranous 
Sheaths are to be found. We ſhall not determine 
any thing particularly in all theſe Matters; but 
that theſe Seed-leaves are abſolutely neceſſary in 
preſerving and nouriſhing of the Trunk, and for 
the Increaſe of the Plant, is plaim enough from the 
Experiments that the learned Malphigi has made 
concerning them, from whence he finally draws 
this Concluſion : The Effects and Uſes of theſe Seed- 
leaves are ſo neceſſary, that if they be pulled off and 
ſeparated from the Plant, it won't grow and if it 


. ſhould any ay increaſe, it won't be compleat, but re- 


main always defective. See his Treatile of the Seeds 
of Vegetables, p. 16. of the London Edition. | Every 
one may likewiſe make the ſame Obſervation. 


SECT. X. Convittions from the foregoing Ob- 
ſervations. 


DEPLORAULE Atheiſts! who in order to quiet 
in ſome meaſure their uneaſy Conſciences, (which 
is terrify'd always, and in all Places where it ex- 
pects to find a Go p, ) and to harden it againſt its 
perpetual Pangs, are forced to aſcribe all theſe ad- 
mirable Properties that diſplay themſelves ſo mul- 
tifariouſly in the Body, and 1a the Operations of a 
little Secd, to Cauſes that have no Knowledge, 
and which when they produced ſuch Seeds, were 
Strangers to what they did, and even to their 
own {elves too. Now if any of thoſe Atheiſts 
had been able to have produced any thing of the 
like Nature, though incomparably lets perfect, and 
could have form'd a Seed from whence the very 
{ſmalleſt Leaf of Graſs mighe fpring, would he 
not think that every one who ſhould maintain that 

Uu 2 : there 
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there was no Skill nor Judgment neceſſary thereto, 
would do him great Injuſtice? And in caſe a Seed 
or an Acorn were ſhown to any Man who had 
never ſeen a Tree, and who having ſet the ſame 
in the Earth, ſhould obſerve a whole Oak grow- 
ing out of it, would he not, tho' never fo much 
conceited of his own Wiſdom; I ſay, would he 
not look upon it as a moſt amazing Phenomenon, 
eſpecially when he found that ſo many hundred 
Acorns were yearly brought forth thereby? But 
an unhappy Atheiſt muſt judge quite otherwiſe in 
this Matter, and maintain a Notion contrary to 
that of all Men: With what Satisfaction to his 
own Conſcience, will be beſt known to himſelf, 
when he rightly conſiders the Matter with him- 
ſelf, and diſcovers how little Reaſon or Ground 
there is to conclude, that each Seed contains the 
Stamen of the future Plant, and even of the great- 
eſt Trees, (as far as can be obſerv'd,) in all their 
Parts, folded or rolled up like a Clew of Thread; 
and that all this is purely accidental. Let him 
once more examine himſelf, and conſider whether, 
if there were nothing but Chance and ignorant 
Cauſes in the World to produce ſuch Effects, he 
could ſatisfy himſelf in believing, that all theſe 
Wonders could ever happen, not to ſay conſtantly 
and regularly, in the vegetable Kingdom, and that 
one Tree could ever have been produced. 


Sec. XI. Conſiderations on the Texts in John xii. 
24. 1 Cor. xv. 36, 37, 38. and Gen. it. 4, 7, 6. 
With Obſervations on the laſt of em. 


Now ſince it is an experienced Truth with all 
Enquirers, that the Seeds of almoſt all Plants do 
not remain nor periſh in the Earth, but that it: 
Parts ſpring out of the Earth under the Figure of 
gced-leaves, the Grains of Corn and Beans 285 
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the only ones obſerv'd by Dr. Grew, that continue 
in the Ground, and produce no Seed-leaves; the 
Words which we find ſpoken by the Son of Gop 
in John xii. 24. ought to have a particular Empha- 
ſis; Verily, verily, I ſay unto you, except a Corn of 
Mpheat fall into the Ground and die, it abideth alone; 
but if it die, it bringeth forth much Fruit. In which, 
agreeably to his infinite Knowledge, he is pleas'd 
to ſingle out from among ſo many thouſands of 
Seeds in which the contrary obtains, the only one 
almoſt which dies in the Earth, and which there- 
fore was the only proper Similitude, and could on- 
ly be accommodared to that Purpoſe for which 
he intended to ule it. 

I know very well that the Expreſſions here us'd, 
of conſuming and dying, will ſhock ſome Natu- 
raliſts, becauſe there likewiſe proceeds from the 
ſame Grain of Wheat, both a Root and Stalk. 
But that however there is nothing ſpoken herein, 
beſides that which we can thus diſcover, will ſuf- 
_ ficiently appear by what has been writ by thoſe 
who have carefully confider'd the ſame. Let us 
hear what Dr. Grew ſays of it in his Anatomy of 
Plants, Ch. I. where treating of a Seed, and how 
it ſhoots up out of the Earth, he uſes the follow- 
ing Words: This does not come to paſs in all kind of 
Seeds; for there are ſome which rot in the Earth, as 
Corn, for Inſtance, which is different from moſt Seeds, 
&c. And leſt we ſhould think that the ſame thing 
happens in many Seeds, he adds a little lower : 
But all Seeds, excepting theſe two, (meaning Corn 
and great Beans) grow moſtly after the ſame manner, 
ſo far as Icould obſerve; they do not rot in the Ground 
(as he had faid juſt before of Corn and Beans,) on 
the contrary, they come out at the ſame time as the 
Pluma; and the Seed-leaves are in moſt Plants the two 
Parts of the Seed, &c. And to the end that none 
ſhould imagine that this Poſition is not ſufficiently 

Uu 3 verifv'd 
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verify'd by Experience, let them conſult Malphi- 
gius, ſo fam'd for his Accuracy, of the Seeds of Ve- 
getables, p. 9. Edit. Lovel. where in his Enquiry 
into the Changes which a Grain of Wheat un- 
dergoes as it ſprings up, we find thele Words: 
After the eleventh Day, the Seed-leaf, which flill 
hangs to the Plant, is ſhrivel'd, and in a manner cor- 
rupted. Now that by this Term of Seed-leaf is 
meant the Grain itſelt jn theſe Circumſtances, ap- 
pears by what follows a few Lines after: In the 
mean while, (that is, whilſt it continues to grow,) 
the Seed-leaf, or the Grain itſelf, pines and conſumes 
away, and being become empty within, if one preſſes 
it, ke will find nothing but a watry Matter in it; 
which confirms what was ſaid before: As allo by 
what has been ſince obſerved in another kind of 
Grain, namely, Millet-Millium; the Seed-leaf, 
which as we have ſhewn is the Grain, zs ſhrive[d 
or wither'd on the ſeventh Day, and being preſs'd, 
yields à puirid and naſty Liquor. | 
1 bus we find the Holy Ghoſt expreſſing him- 
ſelf by the Pen of St. Paul, 1 Cor. xv. 36. That 
which thou ſeaveſi is not quickned, except it die. And 
to the end that the modern Philoſophers ſhould 
not have it in their Power to object againſt this, 
from their Experiments, that no Seeds (excepting 
a iew, and as far as is yet known, only the two 
above-mention'd ſorts of Grain, and ſome Beans,) 
do die in the Earth; the ſame Inſpirer of that ſa- 
cred Writer, 1s pleas'd to go on thus, Ver. 37, 
and 38. And that which thou ſoweſt, thou ſoweſs not 
that Body that ſhall be, but bare Grain; it may chance 
of Wheat, or of ſome other Grain: But God giveth it 
a Body as it bath pleaſed him, and to every Seed his 
own Body. 


SECT. 
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SEC. XII. Concerning the Expanſion of the Seed 
Plant, with an Experiment of Mr. Dodart hots: e- 
upon. 


THE x that will be pleaſed to conſider what we 
have ſaid before relating to Beans, and particular- 
ly concerning the little Pluma, with its Root, or 
otherwiſe the Seed-Plant, before it ſhoots out in 
the Earth; and they that will farther take the 
Pains to read what thoſe great Philoſophers of 
later Ages, ſuch as Malphigi, Grew, and Leuten- 
hoek, have writ about it; or rather thole who, 
after their Example, have conſider'd it all with a 

ood Microſcope, will know, that not only in all 
Beans, bur alſo in all other Seeds that have been 
yet examined, there is ſuch a little Secd-Plant ro 
be tound, in which all the tarts of the Elant 
that are to proceed from it, are involved or rolled 
up as it were like a Clew of Thread; which be— 
ing afterwards filled and expanded by nutricious 
Juices, becomes an entire and compleat Plant, 
whether it be a Tree, a Shrub, or a Flower. 

To give ſome farther Light into the Structure of 
ſuch a rolled- up Seed-Plant, and upon the account 
of the Wonderfulneſs thereof, I have transferr'd 
one of 'em from the Memoirs of the French Acade- 
my for the Year L700, p. 187, and 188. to Tab. 
XVIII. Fig. 8. 

In the ſaid Memoirs Mr. Dodart ſays, that above 
20 Years ago he had communicated to the Aca- 
demy ſuch a Seed-Plant as it appeared in the a- 
bove-mentioned Figure, when it was ſcarce come 
out of the Earth, and was only one Line, or the 
12th Part of an Inch long. He adds, that having 
view'd this little Ear of Corn with a Convex- 
Glaſs, the Focus of which was halt an Inch, 
they could diſcoyer all the Sceds in ir, and the 
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Stalk or Trunk itſelf among thoſe little Seeds, of 
the Height of a Line and a half; they could 
likewiſe diſtinguiſh therein the Knots of the Straw 
bur all had a very different Proportion from what 
we ſee in a full grown Wheaten Plant. The 
Leaves, which do ſcarce otherwiſe make the 
ſixth Part of the Height of the Plant when com- 

lear, were now above 18 times longer than it; 
the little Ear made about a third Part of the en- 
tire Height, whereas, when the Plant is perfect, 
it hardly comes up to the 48th Part; the little Bo- 
dy of it was about 3 times as long as thick, tho' 
When full grown, the Height is incomparably 
greater, with reſpect to the Thickneſs; the lit- 
tle Tubes that compoſe the Straw or Stalk with 


their different Knots, appear to be thruſt within 


each other, like the Pieces or Parts of a Teleſcope 
when a Man puts it into his Pocket. The Seeds 
were round, like perfect little Pearls, and half 

tranſparent: To form a more compleat Notion 
of them, you mult ſuppoſe in the ſaid Fig. 8. that 
A isa Part of the Root from which this little Plant 
is ſeparated; B CD E is the Tube of the Straw; 
of which B is the firſt Joint between two Knots, 
C the ſecond, D the third, E the fourth. Each 


of theſe Tubes, of which the whole Straw was 


compoſed, bore a Leaf, which is ſtripp'd off, to 
the end that the Ear that would have been hid by 


” thoſe Leaves, might more plainly appear. F is 


the laſt Leaf, which leaves the Ear ſufficiently 
naked. Finally, G is the little Ear, having al- 
ready attain'd its compleat Figure in the middle 
of the little Sprout. 

Now can any one obſerve this whole Contex- 
ture of the future Plant, in ſo ſmall a Body, with- 
out Amazement, and pretend to aſcribe the ſame 
ro Chance or ignorant Cauſes? 


The 
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The Gentlemen of the French Academy having 
made uſe of ſome Microſcopes that magnified the 
Object much more than the above-mention'd, 
have obſerv'd in much ſmaller Seed-Plants than 
the aforeſaid Ear of Corn, how the Parts of the 
fature Plant were adjuſted together, which in 
ſhooting forth, extricated themſelves from each 
other, | 


SE Cr. XIII. HYhether the Seed-Plants contain all 
the following ones. 

 SEPERAL famous Men have gone ſo far in this 
Matter, that by ſeeing in each Seed its future 
Plant, ſome of em have maintained, and others, 
to uſe a ſofter Word, have conjectured | See Mr. 
Dodart's Memoir in the Franſactions of the 
French Academy, 1701. p. 315. ] that it was not 
improbable, that this Seed contained in its little 
Seed-Plant another Seed with another Seed-Plant, 
and ſo continually forwards; from whence then 
this Conſequence muſt be deduced, that every 
Seed, how ſmall ſoever it is, does actually contain 
the Seed-Plants, and their following Seeds, of as 
many Trees, for Inſtance, as might be produced 
from this one Seed to the End of the World; and 
conſequently, that all Kinds of Plants whatever, 
of the ſame ſort that were to be produced in all 
the following Ages, were already actually formed 
in the firſt Seed that was created; by which they 
underſtand, that tho? the Imagination of Men can- 
not poſſibly repreſent to itſelf ſuch an inconceivable 
Smallneſs and Number, yet the Incomprehen- 
ſibleneſs of the Works of an infinite Creator, may 
be thereby ſet in a clearer Light, to the reproach 
of them that deny him; ince (as Mr. Dodart fays 
in the aforemention'd Place, and which is alſo the 
plain Truth, ) he that are accuſtom'd to exerciſe them- 
ee ſelves 
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elves in Natural and Mathematical Sciences, know, 

that they can ſeldom go far without meeting ſomething 
infinite, juſt as if the Author of Nature, and of all 
Truth, had been pleaſed to fix the Seal of his chief 
Property upon all things. 

1 leave theſe Opinions, which do not ſeem 
ſtrange to ſeveral great Men, to their own 
Weight: But foraſmuch as the ſaid Mr. Dodart is 
pleaſed to beſtow upon them the Title of Con- 


jectures, as they really are; and ſince we endea- 


vour as much as is poſſible to abſtain from all 
Uncertainties, though never ſo probable, becauſe 
there are experimental Truths in abundance, 


which prove a Go p, and a Divinity of his 
Word, we ſhall not ws any farther Streſs upon 


this Hypotheſis. 


SetcT. XIV. Tranſition to the Roots and T; runks of 
Plants. | 


War we have now faid about Seeds ſeems 
to be abundantly ſufficient to bring any one that 
has hitherto denied a Divine and Omnipreſent 
Power, by which the Operations of all things are 
directed, to more reaſonable Thoughts: But to, 
ſhew how this Providence proceeds in all things, 
we ſhould add ſomething concerning the Roots 


within the Earth, and the Bodies or Trunks of 


Plants as they grow out of it. Now, how the 
nutricious Juices are drawn or inſinuated into 
the firſt from the Earth, and how by riſing or 
circulating therein, they cauſe the Trunk to grow 
out of the ſame, we ſhall not here relate foraſ- 
much as that which has been ſaid of it is not founded 
upon ſufficient Certainty, and all the Experiments 
chat have occurr'd to me in order to prove the 
ſame, are ſtill but too defective. They that de- 
ſire to ſee any farther Account thereof, may 1 70 
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ſult the learned Opinions of Grew, Malphigi, and 
others; they that will only take the Pains to fol- 
low the Methods of thoſe and other Enquirers, 
and view the things with their own Eyes thro” a 
Microſcope, when they ſee a Tree or a Plant 
grow, and after that, conſider the Structure of 
the Roots and Trunks, will never be able to per- 
ſuade theinſelves that theſe Bodies have acquired 
their Form by mere Chance. : 


SEC r. XV, The Structure of the Root and its Parts. 


 NorTtwiTHSTANDING the many different 

Conjunctions and Diſpoſitions that theſe Parts 
which compole the Root have among themſelves, 
yet in almoſt all thoſe that have been examined, we 
find the following Analogy and Agreements, ac- 
cording gs Dr. Grew has deſcrib'd them; namely: 


I. The external Part of the Root is a membra- 
nous Matter or Bark, conſiſting partly of a great 
Number of little Bladders like a Spunge, or ra- 
ther like thoſe Bladders which we ſee lying upon 
one another when we blow with a Pipe ifl ſoapy 
Water; and partly of a ligneous Matter or Fi- 
bres, that are ſo many little Tubes. The firſt 
Kind are viſible through a Microſcope; and the 
laſt are ſeen in ſome Roots, ſuch as cos ſonera, and 
others from the Experiments quoted by the ſaid 
Dr. Grew, in the 2d Chapter of his Comparative 
Anatomy of the Trunks. pooch 


IT. The ſecond Part, which compoſes the Root, 
and lies under the outmoſt Skin ot all, is the Bark 
(Liber); and this likewiſe conſiſts of two Kinds 
of Bodies, the firſt of which is alſo a Collection 
of roundiſh Bladders, which, being dried, ſhrink 
in like a Spunge, but when ſteep'd in Water, ſwell 
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out again. Among thele little Bladders there are 
mingled ſeveral Veſſels that convey the Sap, of 
which ſome contain in themſelves a watry Hu- 
mour, ſome a milky, and others of other Kinds; 
and they repreſent very different Forms, as they 
are diſpoſed among each other: 


III. The third Body that we meet with in the 
Bark, in the Roots, does likewiſe conſiſt partly 
of the ſame Bladders that are interwoven with 
thoſe of the Bark and thoſe of the Skin; and partly 
of Tubes or Veſſels that compoſe the Woody Part 
of the Root; and ſome of *em contain Sap, and 
others only mere Air. Theſe are likewiſe diſpo- 
ſed after various Manners, in different Roots. 


IV. The inmoſt Part of the Root is the Marrow 
or Pith, which is found in ſome, but not in others. 
This likewiſe conſiſts of little Bladders, and of the 
ſame kind of Body as we have deſcribed before in 
the Bark, and in the Woody Part of the Root: 
"Tis often only a veſical Matter, and ſometimes 
tis mingled with Woody Fibres, or with the lit- 
tle Tubes that convey the Sap and Air. 


Sect. XVI. Theſe Diſpoſitions repreſented in the 
Pepper- Root. 


TR Diſpoſitions of theſe Parts do ſufficiently 
appear in many Roots to the naked Eye, if they 
be cut acroſs, but much plainer thro a good Mi- 


croſcope; and we find 'em very accurately deli- 


neated both ways by the ſaid Dr. Grew. 
I ſhall produce one here (Tab. XIX. Fig. 1.) in 


which, thro' a Microſcope, Part of a little Slice 


of the Pepper-Root appears, after the following 
manner: The outmoſt little Bladders A A re- 
2 | 95 preſent 
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preſent the Skin and its external Membrane; 
from thence to BB is the Bark, in which the Veſ- 
ſels that carry the Sap may be ſeen between B and 
L, repreſenting inwardly a broader, and outward- 
ly a narrower and more acute Compoſition : Be- 
tween B and G we may obſerve ſeveral Kinds of 
Orifices of the Air-T hes and between G and 
E, another little Circle of other Veſſels that carry 
Sap, in which from E to K is the Pith; the lit- 
tle Bladders in the Skin in the Bark, between 
the Sap-Tubes thereof, and between the Air-Veſ- 
ſels roo, and laſtly in the Pith, are all of 'em, ac- 
cording to their different Sizes, viſible enough. 


SECr. XVII. The Structure of the Trunk in an 
Aſh-Tree. | 


THE Trunks of Trees and Plants do conſiſt of 
much the ſame Parts as the Roots, namely, of ve- 
ſical Globules, and various Tubes for conveying 
Sap and Air. Thus it has been obſerved by Mal- 
phigi and Grew; but however in a different Diſpoſi- 
tion and Proportion in reſpect to each other, than 
in the Roots, and in ſeveral Plants with a very 
great Diverſity, as to Size, Number, Place, &c. 
as may be ſeen in the ſaid Crew's Comparative A- 
natomy of the Trunks, in many Inſtances, but not 
without Aftoniſhment. . 

One Example we have produced from him here 
in Tab. XIX. Fig. 2. in an Aſb-Tree, the fourth Part 
of the Trunk whereof is repreſented as cut acroſs: 
ABCD is the Bark; of which A B is the outmoſt 
Skin, and AHB the Sap or ligneous Tubes ran- 
ged by one another in circular Diſpoſitions next 
» to the extremeſt Skin; I I is the veſical Mat- 
ter of the Bark, which below, at D and C, has 
another kind of Sap- Veſſels, diſpoſed in an arched 
or curyed Order; DCFE is the Wood; POET 
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KLMN, and MNFE, are the fourth Part of three 


circular Superficies, each compoling a great Tube 
from Top to Bottom, in ſuch manner, that one of 
'em grows every Year about the Tree; the real 
Wood is 8885; between 8 and T are the round 
Orifices of the Air-Veſſels, which are diſperſed 
thro' the whole Wood, being larger in the in- 
moſt Part of the Circles K L, N, EF, and 
leſſer in the outmoſt; EF G is the Pith; ee the 
Bladders thereof; and Oo Oo are the Inſertions, 
in which the veſical Textures of the Pith and 
Bark have a Communication with each other. 
Hitherto theſe abovemention'd Naturaliſts have 
only diſcover'd a veſical Structure, and aſcendin 
Sap, and Air- Tubes; but Leuwenhoek has likewike 
diſcover'd Veſſels therein that run horizontally ; 
and whereas the Figures of Malphigi and Grew do 
repreſent in general the Trunk and Root, and the 
Parts and Veſſels of which, according to their 
Remarks, the ſame are compoſed; we may yet 
farther underſtand the Kinds of thoſe Veſſels as they 
have been obſerved with great Accuracy by the 
ſaid Leuwenhoek, and drawn by him from the Life. 


8 ECT. XVIII. The Trunks grow upwards, and the 
Roots downwards. 


Nov if ever there occurr'd in Nature a ſurprizing 
Phænomenon, capable of obliging the molt obdu- 


rate Atheiſt to acknowledge, that in the Growth of 


Plants, a wonderful Wiſdom, Power, and Good- 


neſs, has had its own Ends in view, and has car- 


ried em on even contrary to the Imagination and 
Opinion of Men, tis certain the {ame is here diſ- 
played moſt evidently, and after ſuch a manner 
as has hitherto been inſcrutable even to the great- 
eſt Philoſophers: The Wonder which we are 
uſhering in with ſo much Pomp, and upon 1 25 
uc 
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ſuch famous Naturaliſts as the Gentlemen of the 
Royal Academy of France, do likewiſe beſtow the 
Name of onder, in their Hiſtories for the Year 
1700, and 1702, is that Law to which we ſee ſo 
many Trees and Plants inceſſantly ſubſervient: Ac- 
cording to which the Roots of all Seeds are for 


ever found to grow downwards, and the Trunks 
thereof to grow upwards. 


SECT. XIX, XX, XXI. Three Experiments made 


upon Beans, and Acorns, and other Trees. 


To give an Idea of what we have juſt now ſaid 
very briefly : It is known, that in all Seeds there 
is not only a little Beginning of a future Plant 
and Root, as may appear from the Beans, (7c. 
but we likewiſe find, that the Pluma and Root- 
2 of which we have treated above, have a 

eterminate Place in all Seeds, out of which they 
{hoot at firſt according to a determinate Courſe; 
but when they proceed, we always ſee that the 
Trunk aſcends, and the Root deſcends into the 
Earth. They that deſire to make a Trial of it, 
may imitate that of Mr. Dodart, a Member of the 
French Academy, with very little Pains and Trouble; 

I my ſelf have done it with ſeveral Beans, and to 
my great Surprize, found it not to fail in any: Tis 
thus; If you ſplit a Bean, (Tab. XVIII. Zig. 9.) 
and ſeparate two Lobes or Pieces of which it is 
compoſed, from each other, having firſt ſteep'd 
the ſaid Bean 24 Hours in Water, and then dried 
it as long after, till it begins to ſhoot out at 2, 
which will be the Root, you will ice at 1, the 
Pluma, which is to be the Trunk lying in a hollow 
Place on one ſide; and in the other at 3, another 
little Cavity, in which the Pluma is likewiſe pre- 
ſerved: If then you take another of theſe ſprouting 
Beans, and plant it as at A, ſo that the Root 2 

2 extends 
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extends itſelf downwards, it won't ſeem ſtrange 
to any one that the Root-Stalk 2 (vide B) ſhoots 
downwards, and the little Trunk 1 upwards, for- 
aſmuch as the Situation of both of 'em do natu- 
rally tend thereto. But it will be very ſurprizing, 
when one takes the Bean C, and lays it upon its 
Side flat in the Earth, that the Root 2, and the 
Trunk 1, do not grow horizontally, which muſt 
have come to pals, it they had continued the pre- 
ceding Courſe, as the Bean ſeemed to determine 


it; inſtead of which we diſcover, that both the 
| Root 2 and the Trunk 1, make a Bow or a crook- 


ed Line, in order to proceed downwards and 
upwards; But to come to the utmoſt; Can a Man 
ſee without Aſtoniſhment, that when he plants 
the Bean inverted, that is to ſay, with the Root 
upwards, and the 'Trunk downwards, yet the 
Trunk 1 winds itſelf about the Root upwards ; 
and in like manner the Root 2 making a Semi- 
circle about the Trunk or Plume, takes its Courſe 
downwards. Now that theſe Figures may not ap- 
pear ſomewhat improper, it is to be obſerved, that 
the little Trunks 1, 1, 1, at B, C, D, are drawn 
here before they were ſo old that they could pro- 
perly make their Appearance in the Air. (See the 
Memoirs of the French Academy, 1700. p. 18.) Now 
that this does not only happen in Beans, is ſhewn 
by the ſaid Mr. Dodart, in the Hiftory of the French 


Academy, 170%. p. 62. That Gentleman found in 


the Month of December ſome Acorns lying in a 
Heap, upon a moiſt Place where the Ground was 
firm and compact, as in a beaten Path : Many of 
theſe Acorns had ſhot out their Root in the Air 
without being in the Farth, and their little Roots 
came all of em out of the Point or Top of each 
Acorn, having the Length of from 4 to 18 Lines, or 
12 Parts of an Inch; and that which was wonder- 
ful, was, that every one of theſe Roots bent _ 

, elycs 
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ſelves the ſhorteſt Way towards the Earth, as if 
they all ſought for it. This was therefore the 
more ſtrange, becauſe he did not obſerve any of 
the Acorns whoſe Points tended downwards, ſo 
as that if they had grown {trait out, they could 
have reach'd the Earth; but on the contrary, he 
found one Acorn among 'em, the Point of which 
oo upwards, and in that he ſaw that the Root 

ot ſtrait up about an Inch in Length, but that 
it afterwards changed its Courſe, and as it grew, 
turned downwards to the Earth. Fe 

This then gave him a handle to make the follow- 
ing Experiment: He took fix of thoſe Acorns, and 
ſet 'em in a Flower-pot, after the manner as you 
may ſee in Tab. XVIII. Fg. 10. at A, that is, with 
the Point ſtrait upwards, ſo that the Roots that 
were to ſpring from em ſeemed not capable of 
growing any other way than upwards; he cover'd 
them with Earth of about two Fingers thick, 
and let 'em remain in the Pot the ſpace of two 
Months, in which time they had ſhot out; and the 
Root having now acquired ſome Length, made 
cloſe to the Acorn an Inflection and Turn; and 
ſo in the reſt of the Acorns they grew down 
again, ſeeking as *twere a Depth of Earth, juſt in 
the ſame manner as at B: And now the Conſe- 
quence certainly ſeems to be, that all theſe Roots 
having once taken this Courſe of growing back- 
wards from the Point to the Tail, they would 
perſiſt in it, and purſue their Courſe again right 
forwards; for which Reaſon he took the Acorns 
and inverted 'em again, preſſing the Earth down 
quite round *em, to the end that it might touch 
every Part; ſo that they ſtood as at C, with their 
Root now turn'd upwards, which before at B tend- 
ed downwards. In this Condition he leſt' em two 
Months more, and the Event was, that having un- 
cover'd them, he found that there was nothing. 
Vo. II. XX les 
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leſs than their growing upwards, but that each o 
'em had made a ſecond and new Infection or El- 
bow, as at D; in order to make their Roots, as it 
were, in ſpight of all theſe Obſtacles, ſink down 
deeper into the Earth, where they mult be if they 
would perform any Service. 

The ſaid Mr. Dodart relates a great many of the 
like Accidents with reſpect to Trunks, as he had 
done before concerning the Roots of Acorns, 
viz. That finding ſome Trunks of young Pine- 
Trees, thrown down to the Ground by a Storm, 
ata Place call'd Chauville, ſome lying upon a greater 
Steep or Slope, others upon a leſſer, as in Tab. 
XVIII. Eg. 11. of which all the extreme Parts 
ad, bf, cg, grew ſtrait and perpendicularly up- 
wards; inſomuch that thoſe that fell upon a great- 
er Obliquity, as here at Eg, in order to aſcend 
directly, were forced to make a much more acute 
Angle than the uppermoſt D bf, and Cad; which 
lay in Places, the Declivity of which was not ſo 

at: The like we may obſerve in many Branches 
of Trees, when they are hinder'd by any Violence 
from growing upwards; ſo that likewiſe Weeds, 
that ſpring out of the Sides of perpendicular Walls, 
after running a little horizontally, extend their 
Trunks upwards again; and even when ſome of 
em are not ſtiff enough to bear their own babes 
horizontally, inſomuch that they are thereby preſ- 
ſed downwards, we ſee, that when the Trunk be- 
comes ſtronger, they will make a little Infleftion, 
and then grow upwards. The firſt Inſtance thereof 
appears in Tab. XVIII. Fg. 12. at A, and the ſe- 
cond at B; of this I obſerved not long ſince a won- 
derful Example in an Elder-Tree, growing out of 
the little Crack of a Wall. 


SECT. 
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SECT. XXI. Convictions from the foregoing Ob- 
ſervations. 


ArTER having conſider'd this whole Matter, 
and particularly what has been ſaid about Beans 
and Acorns, who can conceive the Reaſons thereof? 
And if we do not aſcribe it to an adorable Provi- 
dence, which executes its great and wiſe nds by 
Means as yet unknown to Men, to the Confuſion 
of its Enemies; then let any body furniſh us ex- 
perimentally with a true Cauſe that may be ſuffi- 
cient for this Purpoſe; and ſhew us what mecha- 
nical Operations and Laws are known to him in 
Nature, from whence we may plainly deduce this 
Phænomenon in all its Circumſtances. | 
The Gentleman who made theſe Experiments, 
and fo carefully obſerved all theſe things, was not 
aſhamed to record the Weakneſs of his Underſtand- 
ing, and the Inſufficiency of his Argumentations, 
immediately after the Relation thereof, even in the 
Memoirs of the Royal French Academy. I ſhall not 
here relate all the Reaſons that are there collected, 
to ſhew the Nothingneſs of all the Hypotheſes 
hitherto laid down: Any body that has a mind 
may ſee them there himſelf. But I cannot here 
forbear to take notice of the noble Acknowledg- 
ment of an adorable Go p, which the worth 
Author ſubjoins upon this Occaſion ; and hic 
ſuch great Philoſophers, as are the Members of that 
Academy, have permitted to be fo emphatically 
expreſſed: For Mr. Dodart having in the ſaid Me- 
moirs for the Year 1700, p. 72. ſuggeſted all that 
is yet unknown, and that ſeemed requiſite in or- 
der to trace in ſome manner the true Cauſe of this 
Effect, concludes his Diſcourſe in theſe Words: 
J know nothing of all this, and chufe rather to wonder 
| ARS: at 
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at a certain continual and amazing Phenomenon, than 
to flatter my ſelf with imagining that I know ſome- 
thing of that, of which I know nothing at all. I 
conſe s I would very willingly diſcover the Cauſe there- 
of, but my Ignorance will not ſuffer me to enjoy a Plea- 
ſure which would overpay the Loſs 1 ſuffer by not un- 
derſtanding the natural Cauſe of ſo wonderful an Ap- 
pearance z for this Darkneſs and Ignorance in which 
1 find ny ſelf, makes me ſee, and even makes me pal- 
pably ſenſible of a ſupreme Cauſe, whoſe Wiſdom and 
Power infinitely ſurpaſſes not only my Thoughts and 
Conjectures, but alſo thoſe of all Men of the quickeſt 
Apprehenſion and Fudgment that ever were, or ever 
ſball be. | 

Now let the Atheiſt tell us, whether he ever 
durſt maintain, upon ſeeing a ploughed Land full 


of Corn, by which his own Life, and the Lives of 


ſo many more muſt be maintain'd, that the Plow- 


ing, Sowing, and Preparation of that Ground, 


and the Production of the Corn from thence, was 


all performed by mere Chance, without any, Con- 
currence of the wiſe Husbandman; and yet can 


he imagine that he argues rightly, when he aſſerts, 


that what we ſee happening to theſe Seeds in their 
Growth, (and. without which all the Pains and 
Charges that have been beſtowed upon the Land 
VWould be fruitleſs,) can be aſcrib'd to a Cauſe that 
neither knows itſelf nor any of its Operations? 
For unleſs Providence had been pleaſed to take fo 
much Care, that the Roots of all Seeds ſhould 
tend downwards to the Earth, and the Trunks 
or Bodies upwards, though the Seeds themſelves 
were thrown into the Earth either horizontal- 
ly or inverted, it won't be neceſſary to prove, 
that every thing that lives by ſowing being de- 
prived of its Nouriſhment, would ſoon periſh : 
Since by far the moſt Kinds of Grain, and all 
other Seeds that are ſtrewed and ſown, either by 


— 
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the Hand or by Wind, as moſt are, it is hardly 
credible, that one of them ſhould fall in ſuch a 
Poſture, as to ſhoot forth its Root directly down- 
ward, and its Trunk upward and yet this is requi- 
ſite, if they grow as they ſhould. 


SECT. XXII. The Knots and Buds of Plants, and 
Convittions from thence. | 


W. = don't think it neceſſary to transfer hither 
all the Obſervations which the Naturaliſts have 
made upon the Texture of Plants by the help of 
their Microſcopes, fincg we don't pretend to give 
an entire Hiſtory of Boſany; wherefore thoſe that 
deſire to contemplate the numberleſs Wonders 
that occur therein, and which do unconteſtably 
demonſtrate the Power of Gop to ſuch as are 
any way reaſonable, may be pleaſed to conſult 
what Meſſieurs Malphigi, Grew, Leumenbocꝶ, and 
others, have writ concerning the ſame; we ſhall 
only ſay a Word or two briefly about them: Now 
they that have ſeen before, the Texture of the 
Roots and Trunks of Plants, if they ſhould take. 
a yearly Sprig of wy, i their Hand, can they 
think it happens by Chance, that iteis furniſhed 
round about with Knots or Buds fo exactly placed 
at a due Diſtance from each other, which Knots 
are the Source or Beginning of Fruits or other 
Branches? Bur particularly, can any body ſee with- 
out Aſtoniſhmenr, that each of theſe little Knots 
does regularly ſpring from the inmoſt Part of the 
Branch, and that the Structure of the ligneous 
Fibres and little Bladders of the Branch, are ranged 
ſo nicely in this Form, that upon the putting out 
of the Branch, the Knot or Bud that is com- 
poſed of the ſame Matter with it, may likewiſe 


ſhoot out? | 
48 X 2 Beſides 
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Beſides all this, one of theſe little Buds on- 
may ſeem ſufficient to make any one who ſeeks 

or a Gop, to find him therein; let him but con- 

template in the 74th Figure of Malphigi, Ch. of 

Buds, (and which is transferr'd hither in Tab. 

XIX. Fig. 3.) the Structure of an Oak-Knot, 

where are repreſented at A ſome of the little 

Bladders of the Pith of the Twig, which you 

may obſerve to be ſurrounded with ligneous Fi- 

bres at Bz C is the Bark, the Fibres of which do 
further compoſe the Leaves D of the Knot. So 

that all Knots conſiſt of the little ſmall Sprig A, 

with its Bark, ligneous Fibres, and Bladders; and 

the ſaid Sprig is preſerved by little Leaves lying 
upon one another like Scales, and encompaſſing it 
round about. 

In the Bladders of ſome of theſe Knots (for al- 
molt all of 'em differ from each other,) are little 
Nipples or Globules, containing in them a tere- 
binthinous or glutin6us Matter. 

Theſe Knot-Leaves, if we trace their Growth, 
do appear in many Plants gradually lohger, and in 
time are changed, ſhooting out into Stalks of the 
following Leaves, which gloath the Branch pro- 
ceeding from thence. How wonderfully this hap- 

ns in ſeveral Plants, may be ſeen in Malphigi's 

Anatomy of Plants, p. 26, &c. 

Wherefore the ſaid Gentleman having obſerv'd 

all this with an unwearied Diligence, juſtly con- 

cludes, that the Sprout of the Knot does already 
comprehend the future Branch in Miniature. This 
will appear ſo much the more plain, if one reads 
the fifth Continuawon of Mr. Letwenhoek, who 
ſays, that in the Bud of a,Currant-Tree, even in 
Winter, he could diſcover not only the ligneous 
Part, but likewiſe the Berries themſelves, appearing 


like ſmall Grapes, and that the ſaid ligneous Part 
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or Stalk ſhot out exactly at the Place where the 
Bunches of Currants firſt appear. BCD, Tab. XIX. 
Fig. 4. are the two Bunches of Currants, and EF G 
the young Sprig or Branch, according as the ſaid 
Mr. Leuwenhoek has deſcrib'd them. | 

Now if any one can believe, that this Stamen 
or Principle of a Plant, which diſcloſes itſelf in 
theſe Buds, roll'd up in a Space ſo unſpeakably 
ſmall, and with ſo much Regularity, is to be 
aſcribed to mere Chance, why does he not main- 
tain the ſame of the fineſt Watch that was ever 
made? 


S ECT. XXIII. The Structure of the Leaves, aud 
their Uſefulneſs. 


How the Leaves of the Branches proceed from 
thoſe of the Knots, we have in ſome manner ſhewn 
above: They conſiſt of the ſame Parts with the 
Trunk and Branches, and have Wood and Sap- 
Veſſels of ſeveral Kinds: Thus the Sap in the 7:- 
thymallus and others is white; in the Chelidonia, 
yellow; in others, of other Colours and cach of 
'em have their Air-Veſlels. 5 
The Wood, or Air and Sap-Veſſels being col- 

lected in the Stalks, ſpread themſelves out in the 
Leaves like ſo many Branches of little Trees, and 
theſe compoſe the Ribs of the Leaves, which in 
ſome Plants are knit together reticularly or Net- 
wiſe: Between them are the little Bladders which 
make the Thiekneſs of the Leaves; in the upper 
Superficies of ſome Leaves we find little Orifices, 
which proceed from internal hollow globular Bo- 
dies, and through which perhaps there exhales 
either a Vapour or liquid Matter; to which Matter 
proceeding from the Leaves of Trees, may perhaps 
be referr'd that which is ſaid in the Memoirs 
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of the French Academy, 1707. p. 62. at leaſt, Mal- 


phigi affirms, that theſe Cavities may be plainly 


{een in Cheſnut, Poplar, and Mulberry Trees, when 
the Bladders that are in the Leaves are dried up. 
The XIXth Table repreſents in Fig. 5. how the 
large Rib A ſends out little Branches B through the 
Leaf, which, with other Branches C, thar pro- 
ceed from them, make up thoſe reticular Inter- 
ſtices, which here in the Figure appear blank, in 
which may be ſeen the hollow globular Bodies D, 
opening externally. In theſe white Interſtices 
there are likewiſe little Bladders E, diſpoſed orbi- 
cularly, and which often make ſuch a Cavity as 
F,* out of which there filtrates a kind of gluti- 
nous Liquor. Now, whether all this happens by 
Chance and without any Wiſdom in ſuch a Num- 
ber of Leaves in each 'Tree, together with the 
Changes in all of em, ſo neceſſary to the Well-be- 
ing ot each in particular, one may ſafely ſubmit to 
the judgment of any reaſonable Perſon; the ra- 
ther ſince we ſee that theſe Leaves are ſo exceed- 
ing neceſſary to the Trees, that when they are 
robb'd of the ſame too carly by Caterpillars, or 
other Cauſes, they can bring no Fruit that Vear 
to Perfection. Now, whether theſe Leaves do 
render the Sap and Juices of Trees and Plants 
more proper to fructify, or whether they contri- 
bute any otherwiſe to the Well- being of the Plant, 
ſince they ſeem to extend their open Arms, as it 
were, towards Heaven, to receive the Dews and 
Rains thereof, and to derive them farther for other 
Uſes, we cannot yet determine; this at leaſt is 
probable, that in many Leaves the little Stalks are 
contrived more or leſs gutter- wiſe, ſo that the Dew 
and Rain falling upon the Leaves, may run alon 

them, and be conveyed to the little Knots, (which 
are often found in Trees, in thoſe Parts where 
| the 
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the Leaves ſpring out,) in order to moiſten the 
ſame; other Stalks are round, along which the 
Water can creep well enough from the Leaves to 
the Knot, but not in ſo great a Quantity: So 
that theſe Leaves ſeem at leaſt to ſerve to ſupply 
_ each little Knot with Water. Will any body 

pretend, that this likewiſe is to be aſcribed to 
Chance? 

We likewiſe ſec, that the juicy Fruits that are 

in danger of being dried up too ſoon by the Heat 
of the Sun, ſuch as Mulberries, Strawberries, and 
Currants, are furniſhed with Leaves larger than 
themſelves, to the end that they may be cover'd 
thereby; and that Apples and Pears, that are more 
ſolid, and require a ſtronger Influence of the Sun, 
have ſmaller Leaves, though their Trees are often 
bigger. 

Pendes all this, ſince the Leaves do ſhadow the 
Tree, and ſince we have ſhewn above in Contem- 
plation XIX. that this is the Cauſe that the Air, 
with its watry Parts, is continually driven towards 
it; we may likewiſe obſerve from hence, that the 
great and adorable Preſerver of all things, has, by 
the means of Leaves, imparted to Trees ſuch an 
Advantage, that tho' no Wind ſhould move the 
Dew and moiſt Vapours of the Air, yet through 
the greater Coolneſs of the Shadow, the external 
warmer Air being condens'd and driven thither- 
wards, carries its watry Parts with it to the Trees, 
and continually moiſtens rhe ſame. 


Ster. XXIV, XXV, and XXVI. Several Ex- 
periments to ſhew the Perſpiration of Leaves. 


I sHALL not here enquire, whether with all 
this, the Orifices likewiſe which Malphigt oblerv'd 
to be in the Leaves, may not perform the fame 

5 Functions 


* 


728 The R eligious Philoſopher. 


Functions in Trees as the Pores of the Body do in 
Men, that is to ſay, to cauſe an inviſible Perſpi- 
ration: This the Perfumes and Scents which we 
find in the Air under many Trees, ſeems to ren- 
der very probable: And the ſame is likewiſe co- 
roborated by the Experiment of Mr. de la Hire in 
the Memoirs of the Royal French Academy, 1703. 
P. 73. This Gentleman, in order to try whether 
Fountains could be produced by Rain only (ac- 
cording to the Opinion of Mr. Marriote) had a mind 
to try how much Water was neceſſary to the growth 
of a Plant; for which reaſon upon the 3oth of June, 
about five in the morning, he took two feſh-plack'd 
and folid Fig-leaves, and thruſt their Stalks in a 
Bottle that had a narrow Neck, and which was fil- 
led with Water, fo that the end of the Stalks might 
touch it; then he cloſed the Mouth of the Bottle 
ſo carefully, that no Water could evaporate from 
thence, but thro” the Stalks; having weighed the 
whole, he ſet it in a place where the Sun ſhined, 
and where the Wind did blow a little. The Fig- 
Leaves alone weighed 5 Drachms and 48 Grains; 
at eleven a Clock, he found that the whole was 
lighter by two Drachms, on account of the Particles 
that were drawn out of theſe Leaves by the Air 
and the Sun; having likewiſe found in other Plants, 
of which he had made tryal, always a great Eva- 
| poration of Moiſture. But he has not taken notice, 
whether the Water which at firſt weighed a Pound, 
was ſo mnch diminiſhed, or whether the Leaves 
were ſo much dried up, or, whether the loſs hap- 
pen'd partly to both; however, he proves from 
thence, that there was a ſenſible Perſpiration thro” 
the Leaves: Which may likewiſe be concluded 
from the Experiments of Dr. Woodward, mention- 
ed in the Philaſ. Tranſ. Num. 253. So that it ap- 
pears from hence (at leaſt it ſeems ſo) that the 
5 . Leaves, 
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Leaves, beſides other Uſes, do likewiſe ſerve for 
the Perſpiration of Plants. 

I ſhould now have paſſed on to ſomething elſe, 
did I not think that (in order to give ſome Light 
to the ſo obicure Structure and Oeconomy of 
Plants, and thereby render the adorable Wiſdom 
of the Creator, the clearer in ſo many of 'em, and 
to underſtand the Nature of em with greater Cer- 
tainty) the following Experiments might perhaps 
be of ſome uſe. 1 

find among my Notes for the Year 1696, that 
upon the 21ſt of January, we cut a little Piece of 
a Radiſh, and another from the middle Rib of a 
Colwort-Leaf, and a third of a ſowre Oak- Apple, 
and put each of em into a particular Glaſs, faſt- 
ning 'em at the Bottom with a Braſs Wire, and 
then fill'd the fame with a ſfrong Lye made with 
Water and Pot-afhes, filtrated rhro' a Paper: then 
ſetting them all under the Receiver of the Air- 
Pump, we obſerved, that upon taking away the 
Preſſure of the Ambient Air, a great Quantity of 
Air aſcended from each of them, particularly from 
the ſowre Oak- Apple, which produced a perfect 
Froth upon the Superficies of the Lye (we ſhallnot 
here enquire, whether this laſt might not be in- 
creaſed by the Fermentation of the Acids of the 
Apple with the Salts of the Lye) and every time 
we exhauſted the Air, the ſame Effect followed. 
The Reaſon why we made uſe of Lyerather than 
Water, was, that it might not be objected, that the 
Air which is oftentimes found in Water, might 
contribute ſomething thereto; tho'evenin Water 
alſo, and before that the Air is boiled our of it, 
the ring appears ſo plain, that no body, whois 
not too {crupulous, need make uſe of Lye. 

On the 2d of June, 1696, we took two little 
Pieces of the Branch of an Elm, and put em both 

| __anto 
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into the Lye and under the Receiver, one of which 


was placed with that End upwards that grew 


next the Trunk of the Tree, and t'other in a con- 
trary Poſition; then exhauſting the Air, we ob- 
ſerv'd that a great many Air Bubbles aſcended e- 
qually out of the Bark of each of em; but that out 
of the middle of the Wood, the Air flowed as it 
were in an entire Stream, both at the under and 
upper End; and when we cut away a little of the 
Bark from the Ends, we obſerved the ſame, as al- 
ſo when we put in Wood without Bark, and 
Bark without Wood, the Air came out very ſtrong- 


ly from both. About a Week afterwards we took 


a ſingle Aſparagus that had been two Days out of 
the Earth, cut it to Pieces, and obſerved a great 
deal of Ait to come out of it, but nothing near ſo 
much as what came out of the Elm-Twig; moſt 
of the Air came likewiſe out of that End that ſtood 
upwards in the Earth: There appeared ſome little 
Bubbles at the other end, and ſome came alſo, but 


not many, out of the ſides of the Aſparagus. 


On the 7th of June 1709, we tied a little Piece 
of a Branch of a Morello-Tree to two Nails, and 


faſten'd 'em with a Thread to the Hook of the Re- 
ceiver of the Air- Pump; ſo that being put into a 


Glaſs full of Water, it hung about three Fingers 


breadth under the Surface of it. | 

After that, we took a little Piece of the Stalk 
of the Flower, called the Crown Imperial, and tied 
two Nails to it likewiſe, to make it ſubſide in the 
Water; then drawing off the Air, we obſerv'd a 


whole Stream of Air riſing upwards out of both; 


from whence it appears, that the Stalks or Trunks 
of Plants do contain a great deal of Air in them, 


and what was before diſcover'd by the Microſcope, 


1s hereby confirmed. 


'To 
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To examine into this Matter a little more 
ſtrictly in Leaves, we tied five Morello-Leaves 
together by the Stalks, and then cut off about half 
of em, to the end, that the Tubes or Canals in 
their little Ribs being open'd, the Air might more 
eaſily be drawn out of them; then putting them 
into a Glaſs of Water, after the ſame manner as 
before, we could obſerve ſcarce any Air to come 
out of the Sides of the Leaves that had been 
open'd by cutting, but the Superficies or flat 
Parts of the Leaves were cover'd with clear Air- 
bubbles, inſomuch that thoſe Bubbles ſwelling big- 

er by our continuing to pump, the Leaves and 
the Nails to which they were faſten'd, roſe up to 
the Top of the Water; bur upon letting in ſome 
Air again, the little Bubbles diſappeared as uſual, 
and the Leaves ſubſided. | 

From hence likewiſe it ſeems to follow, that 
Leaves perſpire very much, and that their Pores 
are more numerous than thoſe of the Stalks or 
Trunks of Plants: There was likewiſe this re- 
markable difference between the Leaves and 
Trunks, namely, that the Trunks did indeed 

emit whole Streams of Air from their open Ends, 
but that there were none, or very few, Air- bub- 
bles externally upon the Bark: Whereas on the 
contrary, there ſeemed to be very little Air flow- 
ing from thoſe Parts of the Leaves where they 
were cut, but, a great many Bubbles upon their 
Superficies. 
Perhaps by comparing all this together, there 
might be a — for a probable Hypotheſis, 
to ſhew the manner how the Sap is circulated in 
Plants, namely, by the Rarefraction of the Air 
in the Day- time, when 'tis warmed by the Sun, 
and by the Ceſſation thereof in the Cold of the 


Night; but this is not our Purpoſe here, and a 
= | greater 
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reater Number and Series of Experiments would 
be requiſite to confirm the ſame. Our view in 
mentioning theſe Matters, is, Firſt, to ſhew that 
we ought not to doubt of what has been advanced 
concerning the Plants by thoſe” Gentlemen that 
have examined them ſo far with Microſcopes: 
And, Secondly, to open a way whereby the Man- 
ner of Growing, and the Circulation of the Sapin 
Plants, may be traced after another manner than 
by the help of Microſcopes ; and thus by ufing 
different Methods to diſcover theſe ſurpriſing 
Wonders of the Creator, a greater Progreſs may 
be made for his Glory and Honour. 75 


S ECT. XXVII, and XXVIII. The Structure of 
Flowers, with their Supporters, and without. 


Tp we paſs from the Leaves to the Flowers, 
which conſiſt of the ſame Matter as all-other 
Plants, viz. of Air and feveral Sap-Veſſels, other- 
wiſe termed Wood-Veſſels, and of a veſſical Stru- 
Eture, beſides which, we find that moſt Flowers 
proceed from a Bud or Knot (which the Floriſts 
call the Calyx) the Leaves or Parts of which do 
firſt cover the Flower contained therein, whilſt it 
1s yet unable to bear the Inconveniences of the 
Weather, and defend it from the ſame; and after 
that the Flower is blown, they keep up its Leaves, 
thar they may not hang confuſedly together, bur 
regularly repreſent their Beauries to the Eyes of 
the Beholders, Let us contemplate a Carnation, 
for Inſtance, and ſee firſt how its green Bud ſe- 
cures the Leaves of the Flower, and then keeps 
together the little weak Stalks thereof, that ir 
may nouriſh the Seed; and moreover, how it is 
indented at Top, in order to cloſe the Flower the 
better while it is in Bud, and afterwards to ſpread 
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out more largely, in order to ſupport the Leaves 
more _—_y Ler us obſerve the ſame inRoſes, 
and a thouſand other Flowers, all which are fur- 
niſhed with ſuch a Calyx and Supporters pro- 
ceeding out of it, ſome with one circular Leaf, as 
is the Carnation, others of more, as the Roſes, o- 
thers of little Leaves lying upon one another, like 
the Scales of Fiſhes, as the Cyanos or Corn-Flower 
others after infinite other Manners, yet all ſerving 
for the ſame Uſe; ſo are the Artichoaks made of 
ſuch Cups only, with Leaves lying upon one a- 
nother. 

Now ſince theſe things (all concurring to the 
ſame End in ſuch an infinite number of Flowers) 
cannot be aſcrib'd to mere Chance, to the end, 
that no Body may deduce the ſame from an igno- 
rant Neceſſity flowing from the Structure of all 
Flowers, ſince this happens in almoſt all that ſtand 
in need of being preſerved in the Bud, and of be- 
ing ſupported when blown, we ſhall ſee, that in 
all Flowers, the Leaves of which are ſtrong and 
powerful enough not to want ſuch Supporters, 


ſuch Cups or Leaves diſtinct from the Flowers are 


not to be found at all: Of this kind are white 
Lillies, all Tulips, and many ſorts of other Bul- 
bous or Onion Flowers, which are cover'd in the 
Bud with a thin green Leaf, and when blown, 
ſupport themſelves by the Strength of their own 
Leaves only: Thus we ſee in Crocus or Saffron, 
which comes up in the Spring, and which having 
no Calyx or Bud ſufficient to cover it, that it is 
5 with a white membranous Tegument, 
y which its Flower is preſerved from the perni- 
cious Effects of the Air whillt it is yet tender. 


SECT. 
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SEC r. XXIX. Some Particulars about Flowers. 


Or the Leaves of Flowers, and of their raviſh- 
ing Agreements, as they affect the Sight and Smell 
of every Body, we ſhall not take any notice here, 
they being ſo well known; only it is to be obſer- 
ved, that as the Cup and Leaves ſurround and pre- 
ſerve the Flowers, ſo likewiſe the Flower- Leaves 
do ſecure the Heart or inmoſt Part thereof, and 
that many of em are cloathed with a Down or 
natural Farina about their Heart, in order to pro- 
vide a ſofter and warmer Lodging for the little 
Sprout in the middle of em. 5 I 

We ſhall likewiſe paſs by all the wonderful Par- 
ticulars that Malpighi and Grew have already no- 
ted in Flowers, ſuch as their little Horns and lit- 
tle Hairs, their Magazines and Store-Houſes of 
ſlimy and terebinthinous Matters; ! the 
Places where a Sweet and Honey Liquor is ſepa- 
rated and preſerved in their Leaves. They that 
ſee this Liquid Matter gather'd by the Bees, and 
ſerving ſo many Purpoſes to Mankind, will atleaſt 
learn thereby, that it is not without reaſon, that 
he who acknowledges a glorious Gop for the Ma- 


ker of all things, may, beſides the Adorableneſs of 


his Wiſdom, obſerve alſo from hence, the Great- 
neſs of his Bounty and Favour to us. 
Nor ſhall we take upon us to deſcribe in this 
Place the Parts of Flowers excluſive of their Buds 
and Leaves, foraſmuch as the ſame are not yet 
compleatly known to us; ſuch as for Inſtance the 
Places in the Heart or Middle thereof, in which 
the Seed is formed; nor yet the little Threads, 
nor the ſtiff long Excreſcences that bear other lit- 
tle Bodies, full of a certain fine Duſt at the Top of 
'em, ſuch as Lillies and the like; the former 5 
| which 
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which the Botaniſts call Stylus, and the other Sta- 
mina. a | | 


St cr. XXX. The little Threads, &c. and Con- 
| victions from thence. 


ON v let us finally make this Remark, and 
ask, whether an Atheiſt ſeeing the Branches of a 


Vine ſo weak that they can't poſſibly ſupport them- 


ſelves, does not believe, that it is with a wiſe De- 
ſign, that they are furniſhed with thoſe Tendrils 
by which the Joints or Knots faſten and ſupport 
themſelves on every thing that ſticks out? and, 
whether he docs not obſerve a Defign therein, e- 
ſpecially, fince thoſe Tendrils, after having twiſted 


themſelves about any ſolid Matter, are yet unable. 
to bear the weight of the Bunches hanging upon 


'em, were it not that the Matter of which they 
are compoſed, was incomparably tougher than a- 
ny elſe in the whole Vine. | 

Thus it is likewiſe with the Cucumbers, the 
Branches of which would exfily be broken by the 
Wind, were they not, ſtrengthen'd by ſome other 
Threads and Supports. If there be not a wiſe End 
and Deſign in all this, how comes it that the Iv, 
which grows never better than againſt a Wall, 
ſhoots out of its Side, as it were, little Roots or 
Sprouts, which having a glutinous Moiſture in 
*em, do thereby cleave to the ſaid Walls, and ſo 
| ſupport ſuch a great Apparatus of Leaves and 


Branches; which how wonderfully it comes to 


paſs in the Canada Vine, has been deſcrived by 
Mr. Malpighi. 
Now to convince an Infidel by ſome farther 
Inſtances, if it be poſſible, can Chance be the 
Cauſe of all things in Plants, each of which bears 
a Seed, from which exactly the fame, and never 
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any other Plant proceeds when ſowed in a proper 
Ground as for example, a Vine never produces 
Figs or any other Fruit beſides its own Grapes. 

Peirk Apples, Grapes, Cc. ripen firſt neareſt 
their Stalks ; Figs, Melons, Peaches, Plumbs, A- 
bricots, Sc. fartheſt from their Stalks. 

In Carnations, Jeſſamine, and other, the higheſt 
Flowers, or ſuch as are moſt remote from the 


Root, come firſt to Perfection; in Lillies and Hy- 


acinths, c. the loweſt; in Rasberries, this hap- 
pens indifferent. 
The Trees of Apples, Pears, Peaches, Abri- 


cots, Cherries, &c. bear Fruit at two Years 


growth ; but Grapes, Nuts, Rasberries, are pro- 
Jared the firſt Year. 1s 
'Thus in many Trees thoſe Leaves that are far- 


theſt from the Root wither firſt in Autumn; but 


in Peaſe, Beans, Artichoaks, and many others, 
yea, even in Peach and Almond-Trees we ſee 
the contrary. e N 
In many Plants the Fruit proceeds from the ſame 
Part where the Bloſſom was, as is well known; 
but in the Small-Nut, Hazle, and Cheſnut-Trees, 


and alſo in Turkiſh or Indian Corn, the Fruit comes 


where the Bloſſom never was. 


Almoſt all Fruits are preceded by their Bloſ- 


ſoms; but the Fig grows perfect without a Flow- 
er; and in Melons, Cucumbers, Sc. the Fruit is 

| ſeen before the Flower. I 
In Fruit- bearing Wood, the Fruit and Leaf are 
moftly together, but in Vines it is chiefly the con- 
trary, where the Grapes and Leaves are on diffe- 
rent Sides. 85 | 
In ſome Trees the Branches are long, becauſe 
their extream Parts are lengthen'd our, which is 
moſt uſual; bur in Vines, in Tulips, in Carna- 
tions, Sc. the extream Part remains without 
| I | ; ' ſhoot- 
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ſhooting out farther, and the Lengthning is made 
by the growing of that which is below. 

They that would ſee more of theſe Remarks, 
may meet with 'em in the Reflections upon Agri- 
culture, of Mr. de la Quintenye, Ch. XVIII. and 
judge from thence, whether the All- wiſe Gop 


can ſhew more plainly, that his Power of direct - 
ing all things according to his good Pleaſure, is 


confined to no neceſſary Laws, than by making 
us ſee in Plants, that there is nothing in one part 
of 'em which he cannot produce in another, after 


a ſeeming contrary manner, to the ſame End and 


* 


Purpole. 
. bs 
SECT. XXXI. The Curſe of the Earth. 


Tux that have obſerved the Frankneſs and 
Sincerity of this famous Floriſt, and Director of 
all the Royal Gardens in France, in ſeveral Expreſ- 
ſions of the aforeſaid Treatiſe, will not be ſurprized 
at the blunt Acknpwledgment of his Ignorance in 
the following Words of the XVIth Chapter: 
cannot concerve how it comes to paſs, that the Earth 
grows weak and lean, with reſpett to thoſe Plants which 
are in ſome meaſure Strangers to it, as for inſtauce, 
Corn, Herbs and Trees; but yet ſcems to have preſer- 
ved its whole Strength, nor does its Fruitfulneſs ap- 
pear by any means to be diminiſhed, with reſpect to its 
Production of Thorns and Thiſtles, and an infinite 
Number of other ill Meeds. Every one who makes 
uſe of his Reaſon and Experience, as a Naturaliſt, 


and no otherwiſe, will doubtlefs be at a loſs to aſ- 


ſign the true Cauſes of this Fact: I ſpeak here of 
the true Cauſe only, becauſe it is not ſo difficult 
to advance an Hypotheſis, and from thence to de- 
duce a ſeeming Effect of Nature; and we all know 
that there are many ſuch laid down, of which ne- 
| 4 Yy2z verthe- 
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vertheleſs none come up to the Truth. We ſhall 
not here diſpute about the natural Cauſe thereof; 
but only ask an Unbeliever, when he reads the 
Curſe pronounced againſt the Earth by the Creator 
thereof, for the Sin of our firſt Parents; Gen. iii. 
I7, 18, &c. Curſed is the Ground for thy ſake, in 
Sorrow ſhalt thou eat of it, all the Days of thy Life: 
Thorns alſo and Thiſtles ſhall it bring forth to thee ; 
and thou ſhalt eat the Herbs of the Field. Whether, 
tho” he did not allow all theſe Words to be Di- 
vine, he be not obliged to own, that rhe Contem- 


plation of Nature would teach him the ſame thing: 


And that it is worthy of his moſt ſerious Refle- 
ction, that the Earth, without any Diminution of 
its Strength, is able of itſelf to produce Thorns 
and Thiſtles, and other uſeleſs Herbs in Abundance; 
but when it comes to bring forth all kind of Grain, 
and other Plants proper for Food, it becomes then 
lean and loſes its Fertility. Now if he does not 
with us deduce this from the above-mention'd 
Curſe, and yet will ſatisfy himſelf, and any other 
reaſonable Perſon; it behoves him, firft, to ſhew 
the Cauſe why this happens not only now, but 
has come to paſs after the ſame manner in all Ages; 
and in all Places. Secondly, If he thinks he has 
diſcover'd the true Reaſons thereof, it will lye 
upon him tò prove likewiſe, that this will neceſ- 
ſarily follow from the Structure of the Univerſe, 
and that it could not fall out otherwiſe, but that 
the Earth muſt needs produce Thorns and Thi- 
ſtles, and other Weeds, without impairing its 
Strength; and that juſt the contrary muſt hap- 


pen, when it produces the things that are uſeful 
to Mankind. e 


„ . DL 


E ²˙ ates ˙w;i = ad. 


The Religious Philoſopher. 739 


SECT.XX XII, XXXIII. Plants do not yield ſo much 
as they are able; and a Proof thereof ſhewn in Trees. 


Moses adds farther in the ſaid 11 Chap. of Ge- 


neſts, v. 17. in Sorrow ſhalt thou eat of it (the Ground) 


all the Days of thy Life. And in the 19th Verſe, — 
in the Sweat of thy Face ſhalt thou eat Bread. But we 
have touched upon this already in Contempl. XX. 


However, we ſee in theſe Places ſuch things fore- 


told, which hitherto have been compleatly ful- 
filled; and whereof, (unleſs the Cauſe be aſcribed 
to the aforeſaid Curſe) the univerſal and neceſſary 
Conſequence can never be proved by any Body: 
The rather, ſince this particular Curſe denounced 
a ſecond time againſt the Earth, on Account of 
the Murder of Abel, by his Brother Cain, is ſtill 
daily fulfilling in our Sight, Gen. iv. v. 12. I hen 
thou tilleſt the Ground, it ſhall not henceforth yield 
unto thee her Strength. Which may be interr'd 
from the Structure of Trees and Plants, that ſeem 
to be made to yield incomparably more Fruit than 
we ſee them now do; and which, by what fol- 

lows, ſhall be undeniably proved. RC. 
I acknowledge, that it has been formerly ob- 
jected to me as ſomething very obſcure, (when 
Gop was pleaſed to ſay to Man; Behold, I have 
given you every Herb bearing Seed, which is upon the 
face of all the Earth, and every Tree in which isthe 
Fruit of a Tree yielding Seed; to you it ſhall be for 
Meat) how it could be poſſible, and be made to 
agree with the Plants and Trees, that they ſhould 
have furniſhed to all Mankind the neceſſary Sup- 
bot and Food, in caſe Sin had not come into the 
orld, and Men had thereupon continued im- 
mortal, according to the Structure we obſerved 
above in their Bodies, which repreſents a compleat 
. Yy3 Perpe- 
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Perpetuum Mobile, or x Machine of an everlaſting 
Motion. For tho? it had pleaſed'Gop to have 
taken them after a while from the Earth (into 
which, as having not been revealed to us, we ſhall 
not here enquire farther) yet it ſeems to be very 
probable, that the Earth weuld have been incom- 
parably more peopled than now, when fo many 
are ſo ſuddenly ſnarch'd away by Death. 

But that which ſeems perfectly to ſolve this Dif- 
ficulty, and yet moe, to confirm the Curſe of 
Gop, under which the Plants do likewiſe groan, 
is the Structure of Trees, by which it appears, 
that unleſs there was ſomething to hinder their 
natural Fruitfulneſs from being exerted, very few 
of 'em would be able to feed and ſuftain a far 
greater Number of Men and Beaſts, than is now 
done by a great many, according to our preſent 
Experience: To ſpeak more clearly of this Mat- 
ter, we ſee a powerful Example of the wonderful 
Structure of Trees; foraſmuch, as if the Branches 
of a Vine, and of ſeveral other Trees, whether cut 
off or growing ſtill to the Mother-Plant, when 
ſet in the Earth, will pur forth both Roots and 
Branches; as alſo, that the Roots of many ſuch, 
as Plumb-Trees and others, will oftentimes raiſe a 
whole Wood of new Plants round about the Tree 
which they feed; from whence the Strength of a 
Tree increafing its Fruits by new Plants, does 
manifeſtly appear. But not to treat of all in par- 
ticular here, it is well known; 1. That each 
Branch of a Tree produces ſeveral Buds or Knots. 
2. That each of theſe Buds has alſo the Power 
and Faculty of ſtill producing another Branch, 
which will likewiſe have its Buds or Fruits. 
3. Theſe Buds muſt paſs for fo many Wonders 
with every one that rightly costes them; 


foraſmuch as each of 'em, if they ba fitted there- 
8 
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to, will grow up to a large and perfect Tree, 
which again will yield thouſands of other Buds 
and Fruits. The modern Inoculation or Graft- 
ing of Trees, is a notable Inſtance thereof; for in 
this Caſe, as it is well known, a little lice or bit 
of the Bark, in which there is a Bud contained, 
is thruſt in between the Bark and Wood of ano- 
ther Tree, and ſo, if it grows, does commonly 
produce a perfect Tree: And to the end, that we 
may be. aſcertained, that ſuch a Tree does onl 
proceed from the ſaid Bud, and not from the Trunk 
of that into which it was grafted, we need onl 
obſerve, that the whole Branch will be of the 
fame kind with that Tree from whence the Bud 
was ſeparated ; nor ſhall we perceive one only Fruit 
or Leaf upon ir that was peculiar to the Trank. 
Thus, if an Abricot be grafted upon a Plumb, a 
Peach upon a Plumb or Abricot, and a Pear upon a 
Quince, &c. there will only proceed an Abricot 
from the firſt, a Peach from the ſecond, and a Pear 
from the third. Moreover, we are taught by the 
known Obſervations of Gardeners, that if the lit- 
tle Trunk of the inoculated Bud be pluck'd, off, 
and the Cavity that was made in the Bark remain 
unfilled up, the faid Inoculation will not grow on, 
altho* the Tree ſhould be ſtrong enough. I will 
not now*ask an Atheift, as one might juſtly do, 
whether any reaſonable Man can imagine, that the 
Structure of theſe Buds (cach of which compriſe 
the whole Tree in little, and which Tree is pro- 
duced, and as it were rolled out by the increaſing 
and nouriſhing Saps) could be formed by Chanee, 
and without a Wiſdom which had in view the 
growth of Trees, Branches and Fruits? And for 
the farther Conviction of an Infidel, and to prove 
from the foregoing Remarks about Buds only, 
that Trees are capable of producing vaſtly more 
a Le 4 Fruit 
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Fruit than we now experimentally find, we need 
only ſuppoſe, that the firſt Branch of a Graft will 
bear ten Buds in the firſt Year, and that each of 
thoſe in the following Year will yield a Branch 
with ten Buds, and ſo on for twelve Years toge- 
ther, which is but a ſmall part of the Years that 
many Trees attain to; there will be then found in 
the laſt or twelfth Year looo, ooo, ooo, ooo; or a 
thouſand times a thouſand Millions of Buds upon 
the ſame Tree, each of which, according to the 
Nature of Trees, will produce one or more Fruits. 

Ic muſt not be here objected againſt us, that 
ſuch a Tree which produces Braces from all its 
Buds, would become a thick, cloſe and confuſed 
Wood, inſomuch that it would be able to yield 
no Fruit at all; becauſe, beſides that no Body can 
tell how the Growth or Increaſe. of Trees would 
have been, in caſe they had been free from the 
Curſe, the Augmentation only of the Length of 
the Branches between two Buds would have fol- 
ved the ſame. And if we ſhould ſuppoſe, for Ar- 
gument ſake, and for a greater Conceſſion, that 
the three uppermoſt Buds of each Branch ſhould 
only be Wood- Buds, and that the ſeven under- 
moſt ſhould produce Fruit in their Seaſon; there 
will be after this manner likewiſe Air and Room 
enough between every Branch of the Tree; which 
after having ſtood twenty Vears, without reckon- 
ing the Fruits of the intermediate Vears, would 
be able to yield in the 2oth or laſt Year, a great 
many thouſand Millions of Fruits from ſo many 
Buds. 9 

Vea, that at preſent there are innumerable 
Buds that remain uſeleſs and fruitleſs upon Trees, 
may be ſeen by lopping the moſt and greateſt Bran- 
ches of one that is ſtrong and ſound; where 
one ſhall ſee a vaſt Number of young, Branches 


peeping 
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peeping out at ſeveral Places. Now that they 
carnot ſhoot out but at the ſame place where 
there were Buds firit, may appear plain enough 
to any one that but takes the Pains of ſlitting 
a {lender Branch through its Bud lengthwiſe, by 
which he will be convinced, that in the Buds 


only are the Paſſages through which the Wood- 


Fibres or Veſſels can run outwards. Beſides thar, 
there may be many others that eſcape. our Sight; 
as on both Sides, in the Seam of each Branch 


where it is faſten'd to the Wood, there are two 


Buds that few People have obſerved: Which, 
if the Branch be cut acroſs, of the. Thickneſs 
of a Crown-piece, do almoit always afford two 
Fruit-Branches; or only one on that ſide of the 
Tree that the Perſon who cuts it has a mind to 
produce it, eſpecially if with his Knife he cuts 
away the other Bud. | See La Quintinje, Part IV. 
Cap. XVII, and XXI.] 

They that would be informed of ſomething al- 
moſt incredible concerning the Fertility of Trees, 
may conſult the Tranſactions of the Royal French 


Academy, for the Vears 1700 and 1701, where he 


will likewiſe find the fame proved as to Sorrel, 
Parſly, and other Garden-ſtuff, by a Calculation 
made upon the Number of Branches and Sprigs, 
cut off from Trees and other Plants, and by 
counting the Seed found in each Branch there- 
of, and in particular the wonderful Fruitfulneſs 
of a Grain of Wheat, in many Ears exceedin 
the Number of thoſe we commonly find produ- 
ced thereby; but we have dwelr too long upon 
this Subject, and therefore ſhall paſs forwards. 


Srcr. 
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SECT. XXXV. Convictions from the foregoing 
Obſervations. 8 


To conclude; Let any one who has read the fore- 
going Sheets, and particularly what we have quoted 
from the Tranſactions of the French Academy, tell 
us, whether he be not convinced, that the Plants 
by their Structure are diſpoſed to much greater 
Increaſe than they really produce. Certainly the 
Gentlemen Members of the faid Academy, who 
ſo diligently and nicely obſerve every thing, do 
own, that*they are convinced and fatisfied there- 
with, by uſhering in a new Diſſertation with theſe 
appel; No Plant does ever arrive to its entire 
Perfection, in compariſon of the Parts with which it 
7s furniſhed. | See the Memoirs 1701, p. 326.] From 
whence the foregoing Objection is ſolved} it ap- 
pearing thereby, that altho' there were incompa- 
rably more Men in the World, the Plants would 
be more than ſufficient for their Food, if they 
were as fruitful as they are capable of being by 
the preſent Structure of their Parts. And it is 
alſo true, that there muſt be a Cauſe or Power in 
Nature, whereby among ſo many thouſand Plants, 
in ſo many See Vears, there has been hardly 
one but what has been hinder'd from doing what 
it ſeemed to be made for, that is, from putting 
forth all the Buds contained inthem, and the Fruit 
that ſhould proceed from thence. Now let an 
Atheiſt or Infidel ſhew us the Reaſon and the 
Neceſſity why this Obſtruction ſhould have a- 
ny place in Nature, notwithſtanding that the 
Structure and Faculty of all Trees does unqueſtio- 
nably tend to the contrary. If any Body ſhould 
pretend to aſcribe this to any Defect in the Sun, 


Air or Earth, it would be very probable, that in 


: | ſo 
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fo many Climates and Soils there might at leaſt 
one Tree have been found capable of exerting all 
that Fruitfulneſs to which its natural Structure had 
diſpoſed it. But this not being fo any where, 
it muſt be owned, that the thing itſelf ſhews, that 
thoſe who deduce it from the Curſe of an angry 


Gop, as his Holy Word has taught us, do fur- ' 


niſh us with an Argument that gives the greateſt 
Light to that which is, and would otherwiſe re- 
main obſcure to every body, tho? it ſhould not be 
allowed to be true. However, that which can 
be by no means denied, is, that that Sentence 
which was pronounced in the Beginning of the 
World, has been hitherto undeniably and inceſ- 
ſantly executed; and that fo illuſtrious a Man, 
who had ſo much Honour to loſe, as the Writer 
of the Holy Scriptures, muſt have had more than 
a human Certainty of what was afterwards to 
happen in Nature, who durſt, with ſo much As- 
ſurance, foretell a thing that was likely to be op- 


poſed by all Men of Judgment and Underſtand- 


ing, from the Beginning of the World to this 


Time: For *tis beyond all doubt, that fo long as 


the World has laſted, N Man that has con- 
cerned himſelf, in the leaſt, in the Buſineſs of 
Agriculture, has exerted his utmoſt Diligence to 


find our Methods to increaſe the Fertility of all- 


uſeful Plants, and to diminiſh the ſame in the 
Rr 


sr r. XXXV. Of Sea- Plants. 


No v it ſeems proper thar ſomething ſhould be 
{aid here aBout the Plants that grow at the Bot- 
tom of the Sea, of which they that would fee a 
brief Account, may find in the Tran/atftions of 
the French Academy for the Year 1700. where it 
will 
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will appear like ſo many Wonders, to ſee them 
ſpringing out of ſomething that has no Reſemblance 
of Roots, and in Places entirely unfruitful; for- 
aſmuch as being formed of a ſmooth, flat, round- 
iſh Body, with Parts like Leaves, without any 
Appearance of fibrous Roots, they adhere to 


Rocks, Stoncs, and Shells, and other hard Bodies, 


thro' which there does not ſcem the leaſt Sap to 
be conveyed for their Nouriſhment. Mr. Tourne- 
fort reckons up four ſeveral Kinds of this Sort of 
Plants, in the above-mention'd Place. | 
Now that which is to our Purpoſe in this Mat- 
ter, is, that in order to convince thoſe that deny 
the Divine Perfections, that Plants are neither 
roduced by Chance, nor by any ignorant neceſ- - 
Fey Cauſes, the Great Creator thereof has been 
pleaſed. to ſhew hereby; Fir//, That whereas all 
other Plants ſeem abſolutely to require to live in 
Air, his unlimited Power, which only operates ac- 


_ cording to the Counſel of his own good Pleaſure, 
will not be bound by ſuch Laws; cauſing for 
that very End certain Plants to grow and live in 
the deepeſt Bottom of the Sea, where all others 
would certainly die. And, Secondly, to ſhew, that 


mere Chance can have no place here, he has fur- 
niſhed them with all the Inſtruments that are re- 


quiſite for the Growth, Production, and farther 
Structure of a determinate Sea-Plant: The ſame 
Proof has been likewiſe uſed above in the Com- 


ariſon between Fiſhes and other Animals that 


ge in the Air; and it appears from both, that 
this Wiſdom is not confined either to Number, for- 


aſmuch as the Fiſhes and Sea-Plants are innumera- 
ble; nor to Kind, ſince there is ſo great a Variety 
of both; but that it does all things for its own 
Glory, and in Conformity to its own Pleaſure. 


SECT. 
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SECT. XXXVI. Convictions from all that has been 
ſaid above. 


Now to draw a Concluſion from all this, and 
to ſee what thoſe Mathematicians, who ſtand in 
the firſt, Rank among the Enquirers into Nature, 
have thought upon theſe Matters, we cannot do 
better than to quote the Expreſſions of Mr. Huygens 

in his Coſinotheoros, p. 18 and 19. No Body, [think, 
will deny that there is ſomething greater and more 
wonderful in the Structure, Life, Manner of Growth, 
and Production of Plants and Animals, than of lifes 
leſs and inſenſible Bodies; tho" theſe latter may be 
more remarkable for their Magnitude, ſuch as Moun- 
zains, Rocks, Seas, and the like. Moreover, in both 
thoſe kinds of animate Things, the Glory of the Di- 
vine Providence and Wiſdom appears much more dif- 
ferently and eminently. For tho' a Diſciple of De- 
mocritus, or of Carteſius, ſhould perhaps ſay, that 
in order to ſhew how every thing that we ſee both in 


Heaven and Earth has acquired its Exiſtence, nothing 


more is neceſſary than Atoms or little Particles of Mat- 
ter and Motion; yet he will in. vain endeavour to ap- 
ply the ſame to Plants and Animals, nor be able to 


bring any thing probable from their firſt Exiſtence and 


Structure Since it appears but too plainly, that ſuch 


things can never proceed from a ſimple aud accidental 
Motion of Bodies, foraſmuch as all things are found 


therein to be adapted to certain Ends and Purpoſes, 
with the utmoſt Foreſight and penetrating Knowledges 
of the Laws of Nature and Mathematicks; to ſay 
nothing of the Wonders of their Production. 
I thought this Paſſage, of which kind I cul 
have produced many more from great and goo 


Philoſophers, very proper in this Place; Firſt 
Becauſe an unhappy Atheiſt might learn from 


hence how vain that Expectation is wherewith 
many 
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many of 'em are wont to flatter themſelves, name- 

ly, that Men of the greateſt Judgment have en- 

tertained the fame Sentiments with them: Since 

we here meet with ſo famous a Naturaliſt, and 

one ſo highly eſteemed by the learned World, 

with whom few of theſe Infidels can have the 

Confidence to compare themſelves, ſpeaking after 

| a manner entirely different from their ill- groùnded 

| Opinions of the Divine Wiſdom and Providence. 

[ Secondly, Becauſe what we have juſt now quoted 

| ſhews, with how much Reaſon Atheiſm ought to 
be ſuſpected by itſelf of Error and Falſity, ſince 

we fee ſuch great Mathematicians openly ac- 
knowledging that which an Infidel muſt deny, 

if he would quiet his own Mind. Thirdly, E- 

very one that has read this Book of Mr. Huygens, 

mult likewiſe own, that he does therein make 

a very careful Difference between what can be 

proved True, and that which is Uncertain, and 
can only paſs for mere Conjeure : Since this great 
Mathematician expreſly declares, that he would 

| not have ſeveral of the Opinions which he there 
| Propoſes, to be received for more than Gueſſes 

and Uncertainties. e 

| Nov let an Atheiſt examine himſelf, whether 
be can by far alledge fo much Probability for his 
Sentiments, as is to be found in theſe Conjectures, 

and let him compare the one with the other. 

| 2 +» This worthy Author (that we may carry the 
| Compariſon yet farther) lays down in his Cof- 
notheoros ſome ſettled Mathematical Truths, and 
| #Z which Experience has render'd certain; and ſhews 


1 : * 

bow his Conjectures may be made to agree there- 
with: Now what has an Atheiſt ever done like 

his, who never could advance any other than 


bis own ſimple Notions for a Foundation to his 


| _ *ZSentiments? - 


Moreover, 
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Moreover, if Mr. Huygens ſuppoſes, that it can- 
not be proved to be impoſſible in Nature, that 
there is Land and Sea- Animals, Plants, and the 
like in the Planets; he ſhews likewiſe, by an un- 
deniable Experience, that ſomething analogous is 
found upon this Globe. On the contrary, an 


Atheiſt maintains, that ſuch ſurprizing Maſter- 


pieces, as Animals and Plants, are produced by 
Chance, ar leaſt, without the Wiſdom of the 
Maker; in which, however, ſo many well adapt- 
ed Inſtruments, and ſo many different Motions, 
all ſerving to the fame Purpoſe, are to be ſeen: 
Notwithſtanding which, he has never yet been 
able to ſhew any thing like them in Works of much 
leſſer Skill and Artifice, ſuch as Watches, Mill 
or even in the {imple Structure of Houſes 1 
Chambers, which for the Number of Inſtruments 
and Multiplicity of Motions, fall infinitely ſhort 
of any living Creature or Plant. | 

Finally, Notwithitanding all theſe Things, this 
Gentleman confeſſes all his Speculations to be no 
more than Conjectures; whilſt the Atheiſt, that 
cannot advance near ſo far, and who has the ana- 
logous Experiments perfectly againſt him, will have 
his Notions paſs for irrefragable Truths, even with 
the Danger of everlaſting Miſery. 


The End of the Second Volume. 
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